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HE Bement Triple Pressure 

Hydraulic Riveter equipped 
with auxiliary stake makes an 
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Design is very compact and the 
construction is massive and rigid. 
Cylinder has a simple, positive 
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water pressure. Three pressures 
are obtained by a main plunger 
for the maximum pressure and 
two auxiliary plungers, which can 
be locked individually or together 
to main plunger, for the inter- 


mediate pressures. 
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A simple two-way valve is used, dispensing with the usual distributing valve and reducing 


the number of water joints and maintenance cost to a minimum. 


All packings are hemp and placed outside for easy renewal. 
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respectively. 
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Principles of Running Balance 


It is my privilege to present in this ar- 
ticle results and conclusions from a few 
tests made on a Norton running balance 
machine. The principles of running bal- 
ance are but little understood. Many 
wrong ideas are held and the usual ex- 
planation, mathematical or otherwise, is 
obscure. Therefore, it is not surprising 
that many things are done today in con- 
nection with the so called balancing of 
the parts of high-speed machinery that 
are unnecessary, ineffective and even 
positively detrimental. 

The Norton machine has completely 
cleared up this subject, for by its use 
the principles that were formerly ob- 
scured are now demonstrated visually 
and are in the class of things that are be- 
lieved because they are seen. 


PRINCIPLES OF BALANCING MACHINE 
PARTS 


The principles upon which this article 
is written and which were demonstrated 
by the tests, may be briefly stated as fol- 
lows: 

All rotating parts of high-speed ma- 
chinery should be running balanced. 

A part in running balance will also be 
in standing balance. 

A part in perfect standing balance may 
be very far from being in running bal- 
ance. 

The operation of standing balancing 
may be a detriment instead of a benefit to 
high-speed machine parts. 

A part in running balance at one speed 
will be in running balance at all other 
speeds, provided it does not distort from 
centrifugal action. 

Exact symmetry of form is no gutaran- 
tee of running balance. 

High-speed parts should be so de- 
signed that they will not distort from cen- 
trifugal action if rotated free at any 
speed at which they may run in use and 
thus destroy a state of running balance. 
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All rotating parts of high 
speed machinery should be run- 
ning balanced. 

A part am running balance 
will also be in standing balance. 

A part in perfect standing bal- 
ance may be very far from being 
an running balance. 

The operation of standing bal- 
ancing may be a detriment in- 
stead of a be nejit to high-speed 
machine parts. 

A part in running balance at 
one speed will be in running 
balance at all other speeds, pro- 
vided it does not distort from 
centrifugal action, 

Exact symmetry of form is no 
guarantee of running balance. 

High-speed parts should be so 
designed that they will not distort 
from centrifugal action 1f rotated 
free at any speed at which they 
may run in use, and thus destroy 
a state of running balance. 




















It is somewhat surprising to find the 
unsatisfactory way in which the average 
text book on machine design treats the 
subject of running balance. As a sug- 
gestion only, it seems as if the time is 
ripe for a more thorough investigation 
and for a more careful treatment of this 
subject. On the other side of the ques- 
tion, things are done today in our shops 
in the name of balancing, that are absurd. 
For instance, we find many manufactur- 


ers of machinery relying entirely upon 
standing balance for high-speeded parts 
of machines. We find others relying upon 
exact symmetry of form. We find others 
approximating running balance at a 
comparatively moderate speed, and with- 
out applying to the parts the forces to 
which they will be subjected in use. We 
find parts designed in such a manner that 
they cannot fail to distort from centrif- 
ugal action alone if run free at their 
operating speeds, It is high time, there- 
fore, that the ideas of running balance in 
the shop be turned upside down and 
placed on a sound basis harmonizing 
theory and practice. 

On page 1023 of Volume 32, Part 2, 
is a description of the Norton running 
balance machine. With the codperation 
of the Norton Grinding Company a num- 
ber of simple tests were made with a 
testing arbor, called in the shop “the por- 
cupine,” 


THE Test ARBOR AND WEIGHTS 


This arbor is shown in the halftone il- 
lustration Fig. 1. It consists of a steel 
body 334 inches in diameter and about 
16'~ inches long, journaled down to 1% 
inches and 5, inch on the ends, with a 
groove for the driving belt as showr, 
turned to a diameter of two inches. Ra- 
diating from this body are five sets c’ 
pins, or arms. These arms are inch ia 
diameter, 47/16 inches long from the 
body out, and spaced evenly. Weights 
were provided in the shape of cylindrical 
pieces of steel 1's inches in diameter, 1 
inch long, having a -inch axial hole 
and provided with a headless set screw in 
the side. See two of these weights in 
position on the arbor in Fig. 3. The pur- 
pose of the test was to study conditions 
of balancing and unbalancing, using this 
arbor and various arrangements of the 
weights. 

At the outset the arbor was put in per- 


























Fic. 1. 


THE Test ARBOR IN STATIC AND RUNNING BALANCE 


Fic. 2. 
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fect standing and running balance. These 
conditions were photographed for the 
halftone illustrations Figs. 1 and 2. In 
Fig. 1 the arbor is shown on a Bowser 
standing balance machine, and in Fig. 2 
is shown rotating at more than 1200 revo- 
lutions per minute in a Norton running 
balance machine. The first picture shows 
it at rest, or in equilibrium, on the hor- 
izontal balancing ways. The second 
shows it rotating at a high speed, and 
from the fact that the two pendulums of 
the machine did not vibrate, but were 
quiet, we see that the arbor is also in 
perfect running balance. 


A PART IN STANDING BALANCE May Not 
BE IN RUNNING BALANCE 


The first test that was made was to 
demonstrate that a part may be in per- 
fect standing balance and, to use a shop 
expression “nowhere” in running balance. 
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may be brought into running balance. 
The condition of unbalancing is caused 
by the two weights that have been added. 
It is evident that if we remove these 
weights the part will again be in run- 
ning balance. It will also be accepted 
without argument that if we apply equal 
and opposite weights the structure will 
be in running balance. It is also true 
that the part can be put in running bal- 
ance by applying weights which are either 
greater or less than those shown in Fig. 
3, provided they are placed at a properly 
proportioned distance. 

In the first experiment of this kind the 
arbor was balanced by applying four 
weights in the positions shown in Fig. 5. 
By way of explanation, in Figs. 5 to 
13, inclusive, the unshaded weights were 
originally put on the arbor, and the 
shaded weights are the ones that were 
applied in order to establish running 
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was looked upon as a difficult arrange- 
ment to put in running balance. As a 
matter of fact, it was found to be com- 
paratively easy, and Figs. 9 to 13, in- 
clusive, show five arrangements of dif- 
ferent numbers of weights, all of which 
brought about perfect running balance. 

Fig. 23 shows the arrangement of Fig. 
8, and it is seen to te badly out of bal- 
ance. The pendulums merely show as 
a white blur. No photographs were taken 
of the corditions from Figs. 9 to 13, in- 
clusive, as it will be recognized that all 
such photographs would have looked 
alike and would have failed to add in- 
terest or value to this article. At the 
same time each one of the conditions il- 
lustrated by those diagrams was proved 
to be in perfect running balance and also 
in perfect standing balance. 

Turning again to these diagrams it will 
be noted that the condition of unbalance 


























Test ARBOR 


ric. 3. 


Two weights are put on the arbor, as 
shown in Fig. 3, so that the entire body, 
arbor and weights, was in perfect stand- 
ing balance. The arbor was then trans- 
ferred to the running balance machine, 
rotated at the slowest speed about 200 
revolutions per minute—it was not run at 

higher speed because we were afraid 
that it would jump out of its supports 
and the vibration of the pendulum was so 
great that they show in Fig. 4 as a white 
blur against the machine uprights. Here 
the first halftone shows a condition of 
perfect standing balance, the second 
shows more pronouncedly a condition far 
from running balance. 

The record of this test as shown in 
these illustrations, proves conclusively 
the absurdity of relying upon standing 
balance alone for the rotating parts of 
high-speed machinery. 


BALANCING THE ARBOR AS SHOWN IN 


Fic. 3 


Taking the arbor as shown in Fig. 3 
and recognizing that it is not in running 
balance, there are three ways in which it 





IN STATIC BALANCE, BUT NOT IN RUNNING 


balance. The distances from the axis of 
rotation of the arbor to the centers of 
ficure of the weights are given. 

The first test consisted in balancing by 
means of four weights placed as shown 
in Fig. 5, and the second by four weights 
as shown in Figs. 6 and 7; that is, two 
weights placed on different arms but op- 
posed to the original unbalancing weights. 

Fig. 21 shows the perfect balance ob- 
tained by an arrangement of weights as 
in the diagram, Fig. 5, while Fig. 22 
shows the perfect balance again ob- 
tained by a distribution of weights as 
shown in Figs. 6 and 7. 

It is obvious that greater or less weights 
properly located, would have accom. 
plished the same results, provided they 
had been placed at a distance from thé 
axis of rotation in inverse proportion t9 
their magnitude. 

BALANCING AN ARRANGEMENT OF WEIGHTS 
IN THREE PLANES OF ROTATION 


Fig. 8 shows in diagram an _ unbal- 
anced condition brought about by placing 
three weights on the test arbor. This 
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BALANCE 


represented by Fig. 8 is balanced in Fig. 
9 by three weights, in Fig. 10 by four 
weights, in Fig. 11 by four weights—dif- 
ferently spaced than those in Fig. 10— 
in Fig. 12 by one weight, and in Fig. 13 
by two weights. There are many other 
combinations that might have been used, 
but these that are shown are sufficient 
for the purpose of demonstrating the 
principles involved. All of the weights 
indicated in the diagrams, Figs. 8 to 
13, inclusive, were in the same plane. It 
is evident that there would have been 
no change in principle if the weights had 
not been all in the same plane; although 
their magnitude and position would have 
been different, in order to bring about a 
corresponding condition of running bal- 
ance or lack of such balance. 


STANDING BALANCE 


A part free to rotate, but otherwise re- 
strained, is in standing balance when 
the algebraic sum of all the gravity 
moments of the forces about the axis 
of rotation is zero. This simply means 
in connection with the arbor and its 
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weights, that the sum of the products of 
the weights and the distances from their 
center of gravity to the axis of rotation 
on one side, must be equal to the sum 
of the products of the weights and their 
distances from the axis of rotation on the 
other side. The weights used weighed 
about 0.22 pound each. The following 
arithmetical statements show that the 
combination of weights in Figs. 5 to 
13, inclusive, are in standing balance. 

From Fig. 5 we have: 

0.22 « 55/16 + 2 (0.22) 254 0.22 x 
55/16 + 2 (0.22) 25%, or 2.323 2.323. 

From Figs. 6 and 7: 

0.22 x 55/16 2 sine, 45 degrees 

(0.22) 351/64 0.22 

2 sine, 45 degrees (0.22) 3 51/64, 
or 2.349 2.349. 

The condition shown by Fig. 9 is ob- 
viously in standing balance, for there are 
three weights on each side of the axis 
of rotation and all at the same distance 
therefrom. 

Turning now to Fig. 10, 

3 (0.22) 55/16 2 (0.22) 5§ 
(0.22) 25, + (0.22) 211/16, or 
3.506 3.506. 

Considering Fig. 11, 

2 (0.22) 55/16 + 2 (0.22) 129/32 = 
(0.22) 55/16 2 (0.22) 49/16, or 
3.176 3.176. 

From Fig. 12, 


55/16 


(0.22) 429/32 (0.22) 51/16 2 
(0.22) 4 13/16, or 2.193 2.181. ( ?) 
From Fig. 13, 

2 (0.22) 55/16 (0.22) 55/16 

(0.22) 254 (0.22) 2 13/32, or 
2.338 oat (?) 


In the last two illustrations, those re- 
ferring to Figs. 12 and 13, it will be 
noticed that equality is not shown by the 
final figures. The trouble lies with the 
measurements and not with the under- 
lying principles. When it is stated that 
the arbor and its pins, and the accom- 
panying weights were well made, but 
within the limits of commercial accuracy 
and not laboratory refinements and that 
all of the measurements were made with 
a steel scale to thirty-seconds of an 
inch, it is, perhaps, surprising that any 
of these tests should check mathematical- 
ly, rather than that two of them do not. 


RUNNING BALANCE 


The conditions of running balance for 
a rotating part are expressed by the 
Statement that the algebraic sum of all 
the centrifugal forces acting upon the 
body must be zero, and the algebraic sum 
of all the moments of the centrifugal 
forces about every axis in the plane of 
rotation must be zero. 

This means that unbalancing may be 
produced either by an unbalanced cen- 
trifugal force or unbalanced centrifugal 
couple. 

If a wheel or shaft or other machine 
part has its center of gravity lying out- 
side of the axis of rotation, a pressure 
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is brought upon the bearing equal to the 
centrifugal force set up by this unbal- 
anced revolving weight. This force puts 
a stress upon the bearing, in addition to 
those that the bearing has to resist from 
the weight of the parts and the pulls or 
thrusts of the gears, belts, etc., acting 
upon the part, whether it is actually ro- 
tating or not. This centrifugal force is 
continually changing its direction as the 
part revolves and has a tendency to set 
up vibrations in the supporting members 
of the machine. 

A centrifugal couple is made up of 
equal and opposite centrifugal forces ly- 
ing on either side of the plane of rota- 
tion. Fig. 14 shows diagrammatically the 
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centrifugal couple, and the condition 
shown in Fig. 14 is one of unbalancing 
due to centrifugal force. 

Referring to the diagrams, Figs. 9 to 
13, inclusive, the centrifugal forces set 
up by revolving weights resolve them- 
selves into two couples equal and op- 
posed, one lying on either side of the 
plane or rotating, which is assumed as 
passing through the center row of pins 
in the arbor. Figs. 16 to 20, inclusive, 
show these couples. The resolved weight 
is indicated by the letter W and the dis- 
tance from the center of the figure to 
the axis of rotation by a dimension ex- 
pressed in inches. The arms of the cen- 
trifugal couple expressed by the dis- 
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couple acting in experiment one, see 
Figs. | and 2. The effect, or tendency, 
of such a couple is to make the frame 
of the machine shake or “‘wabble.” 

Fig. 15 diagrams the forces acting 
upon the test arbor from the weights as 
placed in Fig. 8. Here the single weight 
on one side of the axis of rotation taken 
in connection with one-half of each of 
the two weights on the other side of the 
axis forms two equal and opposed 
couples, which have no effect in destroy- 
ing the running balance of the test ar- 
bor. But the remaining half of each of 
the two weights form an_ unbalanced 
centrifugal force that throws the part out 
of running balance. 

Thus the condition shown in Fig. 15 
is one of unbalancing because of the 


tances AB and CD in each figure are 
equal for each condition. They are not 
expressed here in inches 

A study of these diagrams will show 
that the couples are approximately 
equal, and that they are opposed in di- 
rection, and produce running balance. 
The fact that they are not absolutely 
equal is undoubtedly due to errors of 
observation and measurement. 


EXPERIMENTS WITH MACHINE Parts 
FLYWHEELS 


Turning now to a few experiments in 
the actual balancing of machine parts, 
several important facts have been brought 
out. To begin with, it was desired to 
ascertain how little weight could be de- 
tected by the machine. Several experi- 





ments were carried out, leading to this 
observation, that '4 of an ounce at a 
distance of 5'. inches from the center of 
rotation, at a speed of 660 revolutions per 
minute, was very perceptible in the 
vibrations of the pendulums. 

An automobile engine flywheel was 
balanced which was 19 inches in diam- 
eter, with a rim 2'4 inches wide and 134 
inches thick. The weight of the wheel 
was approximately 75 pounds. The wheel 
had eight arms. Before balancing at a 
speed of 1200 revolutions, the pendulum 
had a vibration at the tip of about 1/16 
of an inch. Four spots were drilled into 
the flywheel rim with a 7/16-inch drill 
fed into the body side. The removal of 
this very small amount of metal was suf- 
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recognized as the heavy side. The work- 
man might balance the wheel statically 
by drilling into the side of the rim at the 
point indicated as heavy. Not knowing 
the relationship of the heavy spots he 
may drill at B and remove enough metal 
so that C and A balance each other and 
the flywheel be in perfect standing bal- 
ance. Refering to Figs. 3 and 4, the first 
experiment made with the arbor, it is 
evident that while this course would pro- 
duce perfect standing balance, the run- 
ning balance would be worse than before 
any attempt at balancing was made. 


CRANK SHAFTS 


Several experiments were tried with 
automobile crank shafts, and this im- 
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DIAGRAMS OF CENTRIFUGAL MOMENTS AND COUPLES FROM WEIGHTS ARRANGED 


AS IN Fics. 5 


ning balance as indicated by the running- 
balance machine. 

The unbalanced condition of a flywheel 
rim may be as shown diagrammatically 
in the upper right-hand corner of Fig. 24 
where the second and third sets of pins 
of the testing arbor can be considered as 
the edges cf a flywheel and the two 
weights as heavy spots. When the photo- 
graph was taken from which the halftone 
was made, the arbor was weighted as 
shown in the accompanying diagram. Its 
condition of unbalancing is seen from the 
white blur indicating the travel of the 
pendulums. 

To show that standing balancing alone 
may be a positive detriment consider 
Fig. 25. In diagram this represents the 
rim of a flywheel having three heavy 
spots, A, B and C. If a flywheel with a 
rim in this condition should be placed on 
a set of balancing ways the side marked 
BC would swing to the bottom and be 
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a crank shaft had been put into running 
balance at reasonable speeds, if it was 
speeded up beyond a certain critical 
speed, the action of centrifugal force 
upon the sections of the crank shaft that 
are not directly opposed by other similar 
sections, causes the shaft to bend and it 
is thrown out of running balance. By 
turning to Fig. 26 the effect is that the 
dotted V tends to close, as the heavy 
mass at the point A is thrown outward 
by centrifugal force, thus a condition of 
running balance is lost. 

Too great emphasis cannot be placed 
upon this fact for it is useless to bal- 
ance parts carefully only to have them 
promptly thrown out of balance when the 
part is put into use and is acted upon by 
the forces to which it is subjected at 
‘orking speed. It is doubtful if many 
automobile crank shafts of today fulfil 
this requirement of running balance. 

Consider for a moment a four-throw 
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crank shaft (see Fig. 27). The bearings 
marked X are unrestrained, and in the 
running balance machine it is mounted on 
the bearings marked A. If this is put in 
running balance at a moderate speed and 
then speeded up to 1200 revolutions per 
minute, centrifugal force acting upon the 
center cranks in one direction and upon 
the end cranks in the other direction, is 
sufficient to throw this shaft out of run- 
ning balance. 

Mr. Norton sums up his experience in 
this connection as follows: ‘“‘We have 
discovered that no automobile crank shaft 
constructed in the ordinary way will run 
at any reasonable speed without bending. 
That is, when in service in the automo- 
bile the bearings in the frame of the en- 
gine are obliged to resist the bending ac- 
tion of the shaft at anything like high 
speeds. A speed of two or three hundred 
turns per minute does not bend an or- 
dinary four-throw shaft. However, as 
the speed rises above that amount to, say, 
1200 revolutions per minute or more, 
the shaft of the ordinary four-cylinder 
engine, as we see them here, bends when 
revolving without restraint something like 
1/16 inch.” 

Another important lesson was taught 
by a six-throw crank shaft made by one 
of the foremost automobile builders of 
this country. This was most carefully 
machined all over within extremely close 
limits, with the idea that thereby a bal- 
anced crank shaft is produced. This 
shaft was put into the testing machine, 
and instead of showing that the refined 
machine work had accomplished its pur- 
pose, it was found that the shaft was very 
much out of balance; in fact, several 
ounces of metal had to be removed in 
order to get it into a condition of run- 
ning balance. The refined machine work 
was unavailing in spite of the fact that 
the sections of metal on either side of the 
axis of rotation were of the same dimen- 
sions and at the same distances from the 
axis. “he shaft was not in running bal- 
ance. It is probable that if a small 
amount of the time spent in unnecessary 
machine work on this shaft had been 
spent in intelligent balancing the final re- 
sult would have been far superior. The 
refined machine work, which was sup- 
posed to give running balance, is un- 
doubtedly an excellent talking point to 
the non-technical, or even technical, auto- 
mobile buyer; but as a process in ma- 
chine construction it is worthless for the 
purpose intended. 

As a matter of interest, another ob- 
servation in connection with balancing a 
four-throw crank shaft is worthy of men- 
tion. Statically this shaft showed heavy 
on the end-throw side. At a low speed 


in the running-balancing machine the 
scriber marked the shaft at the flange end 
on the heavy side, or end-throw side. At 
a little higher speed the pendulums began 
to shorten their vibrations, finally stopped, 
and began to vibrate again violently, indi- 
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Fic. 21. PERFECT RUNNING BALANCE OF TEST ARBOR WITH Fic. 
WEIGHTS ARRANGED AS IN Fic. 5 


cating that a critical speed had been 
passed. After this change in the move- 
ment of the pendulums was noted, it was 
found that the shaft marked on the side 
directly opposite from the first mark; that 
is on the light side, or side opposite 
the end-throw cranks. 

If a part that is not in running bal- 
ance is rotated about its center of mass, 
it is evident that the lighter side must 
rotate in a larger circle than the heavy 
side. To show this refer to Fig. 28, which 
represents a disk, one edge of which is 
much heavier in proportion than the bal- 
ance of the figure. The center of the 
disk is at O, and the center of mass at P. 
If this disk revolves about the center of 
mass it is evident that the light side will 
travel in a circle having a radius r, while 
the heavy side will rotate in a circle hav- 
ing a radius r,; r is greater than r,. Thus 
in a body out of balance and rotating 
freely about its center of mass, the light 
side will describe a circle larger than 
the heavy side. For that reason the 














scriber in the running-balance machine 
will mark a rotating object on the light 
side, provided it is rotating about its 
center of mass. 

From this reasoning we observe in re- 
gard to the four-throw crank shaft, that 
when it was rotating at a low speed, it 
was rotating about an axis that did not 
pass through either the center of figure 
or the center of mass, but lay between 
the center of figure and the light side 
of the shaft. After a certain critical 
speed had been passed the axis of rota- 
tion shifted from its first position to a 
position more nearly intersecting the 
center of mass and the shaft marked on 
the light side. 

The reason for this changeover prob- 
ably lies in the synchronizing relation 
between the rotating shaft and its sup- 
ports. At the lower speed the restraining 
action of the support is sufficient to over- 
come the unbalanced force of the shaft 
and cause the vibration to have its mid 
point on an axis of rotation that is neither 














22. PERFECT RUNNING BALANCE OF TEST ARBOR W!1 
WEIGHTS ARRANGED AS IN Fics, 6 AND 7 


the axis of figure nor an axis of passing 
through the center of mass of the rotat- 
ing shaft. As the speed increases the un- 
balanced force of the shaft increases, 
and tends to approach the restraining 
force of the supports until they are 
equal. At this speed the axis of rota- 
tion and axis of figure of the shaft coin- 
cide, the centrifugal force and the re- 
Straining force are equal and opposite, 
and the pendulum ceases to vibrate, or 
in other words, the combined system of 
shaft and supports is in running bal- 
ance. 

As the speed increases the centrifugal 
unbalanced force of the shaft becomes 
greater than the restraining effect of the 
supports, and the shaft tends to rotate 
about its center of mass, thereby increas- 
ing the vibrations of the pendulum and 
causing the scriber of the machine to 
mark on the light side. It is probable 
that if there was no restraining action 
whatever the shaft would rotate at even 
the lowest speed around an axis through 




















Fic. 23. LACK OF RUNNING BALANCE OF TEST ARBOR WITH 
WEIGHTS ARRANGED AS IN Fic. 8 
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its center of mass, and thereby the 
scriber would mark on the light side. 
This most interesting phenomenon was 
someting that Mr. Norton did not an- 
ticipate, in connection with his machine, 
and we have introduced it here as a 
matter of interest largely, although it 
may have some effect in explaining a 
condition that is often noted in connection 
with machine parts that are out of bal- 
ance. Many of us have watched a high- 
speed machine as it was slowed down 
and stopped. Frequently as the speed 


ne 
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Fic. 25. DIAGRAM OF RIM OF FLYWHEEL 


dropped, some member would begin to 
pound furiously, producing much more 
vibration than when running at its nor- 
mal speed. The usual idea in such a 
case is that the part in question was 
unbalanced at the slow speed and was in 
balance at the high speed. We know 
that this idea is erroneous, however, pro- 
vided the part does not distort from cen- 
trifugal action. In fact, referring back 
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DIAGRAMS OF AUTOMOBILE-ENGINE CRANK 
SHAFTS 


to the tests in the earlier part of this 
article, after the test arbor had been put 
in balance it was run through the entire 
range of speeds on the balancing machine 
and was found to be equally in balance 
throughout this range. Most of the photo- 
graphs taken of the parts in running 
balance were taken at the highest speed 
on the machine; namely, 1200 revolu- 
tions per minute. 

It is quite likely that the facts ob- 
served in connection with these high- 
speed machine parts were merely caused 
by synchronizing or lack of synchronizing 
between the rotating parts and the ma- 
chine frames that held them. 

In closing, a word must be said about 
the importance and novelty of the pen- 
dulum action of Mr. Norton’s machine. 
To the best of my knowledge, previous 
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running-balance machines have had no 
provision for the free shaking of the 
part under test, it being necessary for 
the part to overcome the resistance of the 
supporting frame, together with the in- 
ertia of the mass of this frame before 
vibrations are set up. What he has done 
with this pendulum construction and the 
light supporting parts of the piece under 
test, is to make it easy, instead of diffi- 
cult, for the part under test to show -to 
the eye that it is out of balance. 

The day of standing balance for high- 

a 
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Fic, 28. RELATION OF CENTER OF FIGURE 
AND CENTER OF MAss OF UN- 
BALANCED Bopy 


speed machine parts has passed. The 
uptodate manufacturer must recognize 
the principles of running balance and 
apply them, and the machine-building 
world should be grateful to Mr. Norton 
for having developed a machine whereby 
the principles of running balance can be 
demonstrated visually, and parts can be 
put in perfect running balance. 
is 9a 
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Of the preliminary tables summarizing 
the results of returns received under the 
British Census of Production Act, and the 
accompanying report, as submitted to 
Parliament during the last session 
(1910), part 2 is of particular interest to 
manufacturers of machinery in the 
United States, as it presents a clear and 
concise description of the present state 
of the machinery trade in the United 
Kingdom, showing the value of the out- 
put and the capacity of the manufactur- 
ing establishments. 

The tables in part 2 of the report in- 
clude the production of the shipbuilding 
vards, engineering factories, machine 
manufacturing establishments, leather 
and paper factories, cycle and motor fac- 
tories. About 13,000 schedules were is- 
sued to firms engaged in these indus- 
tries, which employed in 1907 an average 
of over 750,000 persons, and produced a 
total output which represented a net ad- 
dition of over £80,000,000 sterling to the 
value of the materials used. In the case 
of shipbuilding, information is also giv- 
en with regard to the output of govern- 
ment dockvards and the repairing shops 
under the control of public lighthouse 
authorities. The figures shown with re 


gard to these branches of the industry, 
which gave employment in 1907 to an 
average of 25,000 persons, are neces- 
sarily not exactly comparable with those 
furnished by private firms, as they are on 
a basis of cost of production and do not 
include the element of profit. 

The period to which the tables relate 
is generally the year 1907, but where the 
financial year of a firm is not the cal- 
endar year, the firm has been permitted 


(jross Ghitput Materials 
Selling Value. Used, Cost 
, 


z t 
Shipbuilding vards and 
marine engineering 
works (private firms $1,660,000 17,895,000 


Engineering factories 
including electrical 
engineering and mm 
chine manufacturers 

Cycle and motor fa 


101,599,000 8.323.000 


tories 10,643 000 5 063,000 
Leather factories (tan 

ning and dressing 17,551,009 = 13,872,000 
Paper-making factories 13,328 ) 8,816,000 

Total IS4.781.000  93.969.000 
Shipbuilding, govern 

ment vards and light 

house authorities 6.4598 480 > 961 412 


to furnish particulars for a period of 12 
months ending not earlier than June 30, 
1907, nor later than June 30, 1908. The 
returns for government’ shipbuilding 
yards were furnished for the 12 months 
ending March 31, 1908. 

The tables cover the following points 
on which the Census of Production Act 
required information to be obtained: 
Output, cost of materials used, amount 
paid to other firms for work given out 


Work Given Net Output 


Out Excess of Net Out- 
Armount Column (1 put per 
Paid to over Col- Persons Person 
Other umn (2) Employed Em- 
Firms and (3). Total ployed 
3 (4) 5 6) 
£ £ £ t 
6.087 OOO 17 675.000 1IS4,557 96 
3.851.000 $9,425,000 155 561 10S 
IS1.000 5.399 000 16 S00 115 
58,000 3,621,000 27 258 133 
$512,000 39.990 113 
10,177,000 80,635,000 754,166 
2,489,068 25,058 O49 
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to them, and the number of persons em- 
ployed. 

The “output” shown in the tables is the 
gross output of each trade, i.e., where 
goods pass through the hands of several 
manufacturers at different stages, their 
quantity and value has been registered at 
each stage. The value of this gross out- 
put is, therefore, greater as a whole than 
the value of the goods ready for export 
or consumption manufactured by each 
trade considered as a unit. 

The result of deducting the total cost 
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of materials used and the amount paid 
to other firms for work given out from 
the value of the gross output for any one 


industry or group of factories is to give a 


figure which may, for convenience, be 
called the “net output” of the industry 
of the group. This figure expresses com 
pletely and without duplication the total 
amount by which the value of the pro- 
ducts of the industry or group taken as 
a unit exceeded the value of the materials 
purchased from outside, i.e., it represents 
the value added to the raw materials in 
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the course of manufacture. This sum 
constitutes for any industry the fund 
from which wages, salaries, rents, rates, 
taxes, depreciation, and all other similar 
charges as well as profits have to be de- 
fraved. 

The accompanying short statement shows 
for the United Kingdom as a whole the 
gross output, the cost of materials used, 
the amount paid for work given out to 
other firms, the “net output” as above 
defined, the number employed, and the 
net output per person employed. 








Elastic Limit by Temperature’ 


In February, 1908, Prof. A. Martens, of 
the Royal Prussian Academy of Sciences, 
put before his physical-mathematical 
class : method of determining the elastic 
limit of materials by temperature 
changes, which was worked out in the 
Royal Material Testing Office at Berlin- 
Gross-Lichterfelde. 

It has been known for a long time that 
when material is stretched within its elas- 
tic limit, the test piece becomes colder, 
by a definite law, and upon the release of 
the tension stress the temperature of the 
test piece again rises to normal. If the 
stretching is continued beyond the elas- 
tic limit of the material, a sudden heat 
change occurs and the falling tempera- 
ture is replaced by a distinct rise. 

These phenomena have been studied 
and written about by numerous promi- 














Fic. 1. INSTRUMENT ON TEST PIECE 

nent men, such as Lord Kelvin, Clausis, 
Joule, Edlund, Haga, Wachsmuth, and 
others, and their researches have indi- 
cated that the heat changes taking place 
when material is stretched within its elas- 
tic limit and then re'eased, are in the 
nature of a closed cycle, It also has been 
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A useful application oj the 
well known principle that when 
material is stretched within its 
lest prec hy 
comes colder, by a definite law, 
and upon release oj the tension 
stress, the temperature oj the test 
prece again rises to normal 


elastic limat, the 




















*Translated from paper presented by EF 
Rasch before the Copenhagen Congress of the 
International Society for Testing Materials 
through the courtesy of the [less Bright Man 
ufacturing Companys 


stated by Dulong-Petit that the product 
of the atomic weight and the specific 
heat, for all metals is constant, and this 
is recognized as an evidence thet there is 
a simple thermodynamic law connecting 
the elastic strength, the molecular con- 
struction and the heat properties of all 
metals. 

Until recently no useful application of 
this principle was found. Its useful ap- 
plication at the present time is due to a 
desire to find some easily operated meth- 
od of accurately determining the elastic 
limit of such materials as cast iron, 
where the location of this point by the 
curve of stress and elongation is very 
difficult. Until recently also, most of the 
exeriments in this work have been cal- 
orimetric or quantitive determinations of 
heat, rather than instantaneous readings 
of temperature change. 

Fig. 1 shows an instrument which is 
now said to be perfected for the deter- 
mination of elastic limits by temperature 
changes, the active agent being a series 
of thermoelectric couples held inside a 
hard rubber box, the couples being lo- 
cated in a narrow, lengthwise slit in the 
middle, close to, but out of contact with 
the surface of the test piece. Electr’: 


currents generated by the heat changes 
acting upon the couples are led to a sen- 
sitive galvanometer, by which the temper- 
atures are noted as the test piece is 
stretched. 


In Fig. 2 a number of curves 





are reproduced, showing the temperature 
changes with increasing tension and in 
all cases it will be noted that a sharp 
angle in the curve occurs at the elastic 
limit. It is at this point that the work 
done by the testing machine exceeds the 
work absorbed in elastically stretching 
the material and the temperature rise is 
the result of the internal friction of the 
molecules sliding past each other as per- 
manent stretching is produced. 

The test piece in this case was a brass 
rod. In curve a the rod was annealed, 
while in 5, c, d, e and f the elastic limit 
was increased by previous straining, In 


making these tests the indicator of the 
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Fic. 2. Curves SHOWING ELAsTic Limii 
BY TEMPERATURE CHANG! 


ordinary testing machine showed no defi- 
nite elastic limit point, while the galvano- 
meter of the couple 
showed this point in every case by the 
In the case of 


thermoelectric 


sharp turn in the curves. 
cast-iron test pieces, this turn did not 
occur until the moment of breakage. 

It is also said that the thermoelectric 
method has proved very satisfactory for 
determining the stress distribution and 
the position of the neutral axis, in bend- 
ing tests his was done by arranging 
the thermoelectric couples at various 
hights of the beam cross-section, and as 
the fibers under tension decreased in 
temperature, the location of the neutral 
axis was quite easy. It was also found 
in bending tests of broad-flanged, shallow 
beams, the neutral axis was shifted very 
considerably toward the tension side. 
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Car-motor Ideal Lubrication 


Ideal lubrication, the best possible oil- 
ing for the car motor, is the prime re- 
quisite of motor-car satisfactory opera- 
tion, because a small high-speed gas 
engine will destroy some vital part in a 
very few minutes after abundant lubri- 
cation ceases. 

The fuel supply, the ignition and the 
lubrication of the motor are the three 
factors of motor-car propulsion, and it is 
quite correct to place oiling at the head 
of the list. 

Because of this, hundreds of inven- 
tions, some of them - plausible, many 
highly ingenious, and none, as yet, en- 
tirely faultless, have been made in car- 
motor oiling devices. 

The first car motors to come _ into 
large use were single-cylinder horizontal 
gas engines not difficult to oil, as shown 
in Fig. 1. Between this simplest of all 
car motors, which, by the way, is now 
being again advocated as best possible 
for ordinary motor-car work, and the 
vertical multi-cylinder motor, there are 
such differences as to make an elaborate 
and carefully designed oiling system an 
imperative necessity. The second form 
of motors much used was the opposed 
cylinder type, which could be oiled the 
same as in Fig. 1. 

Next came the 4-cylinder vertical 
motor, with 2 cylinders and 3 cylin- 
ders vertical as variations not largely 
used. 

The vertical-cylinder motor with the 
multithrow crank shaft, one or two cam 
shafts, some gears and valve lifters and 
other adornments to oil, has become an- 
other story altogether and the oiling prob- 
lem has had many new conditions added 
so that with the introduction of these en- 
gines the “‘mechanical oiler’? became at 
once a very generally accepted element 
of the car motor, continuing in high favor 
for some years as the best possible solu- 
tion of the motor-oiling problem. 

In brief, the mechanical, or “precision” 
oiler is based on the theorem that each 
friction point of the motor should be 
reached by an oil lead; commonly, in the 
early days, a 'g-inch brass or- copper 
tube, and that this oil tube should ve 
supplied with a measured quantity of oil 
at frequent intervals. In very few in- 
stances, if any, was the oil returned to 
the lubricator. What went to the bear- 
ings was supposed to be “worn out” in 
actual service, and was in _ practice 
dripped finally into the crank pits, drawn 
off and thrown away, because it was 
full of grit, thick and dirty, if, indeed it 
was not dripped on the road surface as 
the car ran along, and so wasted. 

The fatal objections to the mechanical 
oiler are, first, the restriction of the de- 


livery opening which must be extremely 
small to prevent unendurable oil waste, 


By Hugh Dolnar 








A review of the various 
systems of lubrication for 
automobile motors, which 
have been developed to keep 
pace with the increasing 
complications of engine 
design. The mechanical 
oiler with its adjustable, 
restricted oil outlets to each 
bearing ts subject to clog- 
ging and requires frequent 
adjustment to load and 
speed. The continuous oil 
circulating system, with 
simple pump, low and high 
level reservoirs and settling 
basin, comes nearest to 
ideal. A new safety drain 
plug to guard against acci- 
dental opening and loss of 
oul, 























and hence must be subject to stoppage 
by particles of dirt, and, second, the non- 
return of the oil. 

Each of the 12, 10 or 8 oil leads had 
its own individual delivery adjustment of 
some sort, and a car-oiling system care- 
fully adjusted to pavement-surface re- 
quirements was certain to give trouble if 
driven hard over country roads, necessi- 
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HORIZONTAL Motor OILING 
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tating frequent delays for readjustment 
of oil-lead needle valve screws. This 
fault of restricted oil-delivery openings 
is now fully understood, though this gen- 
eral knowledge does not prevent the use 
of mechanical oilers on many fine cars, 
whose builders cannot yet make up their 
minds to introduce the costly changes 
needed for ideal oiling. 

The second bad feature of drip oil- 
ing, with no return of lubricating oil, is 
the waste of oil inseparable from the 
nonreturn system. I do not believe that 


lubricating oil can be worn out. Oil 
can carry dirt that makes it unfit to lubri- 
cate a bearing, and can be supplied to 
bearings so that it runs away and is lost 
entirely, but I never saw an _ instance 
where it was conclusively shown that 
lubricating oil was actually worn out by 
service in friction reduction. 

Besides dirt stoppage and oil waste 
the thicket of oil piping incident to me- 
chanical-oiler employment is highly ob- 
jectionable, not only because of first cost 
and fragility, but because it is so much 
in the way when the motor requires at- 
tention. 

The mechanical-oiler drip oiling also 
includes the crank-box “splash,” which 
consists of a pool of oil of varying 
depth maintained in the bottom of the 
crank pits, into which the rod ends dip 
at each revolution, creating a penetrating 
oil mist. This is often relied upon to 
oil the pistons, the crank-shaft bearings, 
the cam shaft, cams and valve lifters of 
a vertical cylinder motor. 

Because this oil mist is so _ finely 
divided and mingled with air in violent 
motion, it follows that the oil is most 
efficiently exposed to atmospheric oxygen, 
which speedily thickens heavy lubricating 
oils, so that, as is well known, chain and 
ring oiling fail when used with pure lard 
oil, or any of the very heavy lubricating 
oils. This is admitted to be a bad fault. 


BALL BEARINGS 


Since motor oiling is so difficult, and so 
badly performed by common practice, 
should ball bearings be installed wher- 
ever practicable in the small gas engine ? 
Experience of long and careful trial 
seems to prove that ball bearings should 
not be applied to the crank shaft because 
of the heavy explosion blows and the pis- 
ton and cylinder do not permit ball bear- 
ings. Moreover, the best plain bearings, 
steel shafts and antifriction boxes, with 
best lubricants show but 1' per cent. 
more friction loss than the best ball bear- 
ings, in carefully conducted laboratory 
tests, so that the greater expense is not 
warranted. 


WHAT IS THE OILING Lesson, So Far? 


First; the use of heavy lubricating 
oil, so as to employ the most efficient 
friction-reducing agent. 

Second; unrestricted oil ways to each 
friction point, not less than '% inch 
diameter clear opening, and more diam- 
eter preferred. 

Third; elimination of all separate oil 
piping because of fragility, cost, obstruc- 
tion, waste of time in taking down and 
replacing and unsightliness. 

Fourth; seclusion of the oil from a 
mospheric exposure as much as may 
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be, because of oxidation and dust 
carrying. 

Fifth; return of lubricating oil to the 
oiling system after it has passed through 
the motor journals and other sliding-fric- 
tion creating constraints. 

In some of the best cars the mechan- 
ical oiler with its adjustments and piping 
have been replaced by a pump and over- 
head oil reservoir with gravity oil feed- 
ing through large unobstructed oil ducts 
to lubrication points, the oil finally de- 
scending to the crank pits and flowing 
over dams to a settling basin and then 
to the returning oil-pump well, all with 
entire satisfaction. 

Again, in some car motors now made, 
oil piping is replaced by oil passages in 
the walls of the motor structure. This 
method of oil distribution is the best 
possible, but must, of course, be made 
a feature of the original motor design, 
and calls for much care and ingenuity 
on the part of the designer. 


WHAT ARE THE PROBABILITIES OF FUTURE 
PRACTICE ? 


Up to 1909 no American motor-car 
constructor made even a fair attempt at 
complete exclusion of dust from the en- 
tire propulsion plant, while up to the 
time of this writing no car has been 


(verflow Ports 
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and probably nothing else ever will be 
attempted, because the oiling must be 
continuous so long as the motor is run- 
ning and the surfaces to be oiled cannot 
be reached save by having the whole in- 
terior of the crank box and piston filled 
with air and oil mist. 

As might have been expected, the old 
style hand-supplied crank-pit oi] splash 
pool worked well at times and yet often 
caused trouble, delay, and costly repairs 
from neglect to fill, and the presence of 
grit 'eading up to the mechanical oiler 
of various forms. 

The mechanical oiler was based on the 
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tial oil groove cut in the cylinder at a 
place always covered by the piston, or 
the piston and cylinder may be oiled by 
the oil mist, the density of this oil mist 
being proportional to the depth of the 
dip of the connecting rod below the sur- 
face of the splash pool. Therefore it is 
only needful to regulate the splash-pool 
level by a dam at one side and provide 
an oil drainage from the dam to hold 
an oil-flooded splash-pool at so nearly a 
constant level that satisfactory cylinder 
and piston oiling will be assured with 
no chance for sufficient over oiling to 
produce smoky exhaust. 











Overflow Ports 





| 


a, 


— 























Ta 
° 
Splash 
Poo!) 
’ . 4 
Tins 
L 


al sad Sel 


Settling 





Basin 






Side Elevation 





Draiu 
Screw 


Fic. 2. 


offered for sale in which all of the 
spring and control joints and sliding 
surfaces were inclosed or otherwise 


made dust proof. In many cases, where 
heavy grease cups with screw caps are 
titted to supply central grease ducts, the 
grease travels outward by the action of 
the joint and so tends to exclude the 
dust, and it is possible that this manner 
of lubrication will continue to be re- 
garded as satisfactory for slow-moving 
joints. 

For piston and cylinder and connect- 
ing-rod lubrication of the trunk engine, 
nothing but splash and oil-mist distri- 
bution of fluid oil has been attempted 


CONSTANT LEVEL Ol 


Cross Section 
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SPLASH 


generalization that every point of lubri- 
cation should have its own individual oil 
lead conveying to it exactly the measured 
quantity of oil suitable for its demands. 

Analysis of conditions and ~-equire- 
ments shows this assumption to be wholly 
erroneous. The crankshaft and connect- 
ing-rod hearings, the cam-shaft 
and the whole cam action are better for 
flooded lubrication and cannot have too 
much oi] delivered to them. The piston 
and cvlinder alone can be oiled too much, 
and they only because of plug sooting, 
waste of oil and smoky exhaust. But the 
evlinder and piston oiling may be either 
by a properly proportioned circumferen- 


gears, 
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Oi. CIRCULATING ELEMENTS 


The notable points of variation in the 
oil-circulating systems so far shown are 
to be found in the forms of oi] elevators, 
the oil-supply indicators and the drainage 
cocks used. 


The pump may be a reciprocating 
plunger or a two-pinion rotary; as the 
lift is very low and the discharge into 


the high-level reservoir is unobstructed, 
the pump is subjected to very little wear 
and should be durable. In two instances, 
or more, no pumps of ordinary form are 
used; the flywheel is wholly incased and 
the bottom of the flywheel casing is mad 

the low-level reservoir; the flywheel rim 
picks up the oil and carries it to the top of 
the flywheel taken cff 
by a scraper, set so as to just clear the 
flywheel, and delivered to the high-lev 

Fig. 4 shows such an arrange- 
details of which original 
though they may have 


where the oil is 


reservoir. 
ment; the 
with me, 
used by others. 


are 


been 


been 
the 


Naturally the settling basin has 
the bottom of 
though 


for attention is a good reason for placing 


commonly placed in 


low-level reservoir, convenience 


this settling basin in the bottom of ¢ 
high-level reservoir, as shown in Fig. 4 
which is a diagram showing a flywhee! 


oil lift and high-level settling basin 

The draincocks demand notice here. as 
the most likely thing that 
dinary designer will select a plain bib 
ceck as the readiest and lowest-c 
drainage element. but the bib-cock is liah 


to accidental opening with 


it is the or- 


unsuspected 
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loss of the entire oil supply contained in 
the splash pools and circulating systems. 
My experience includes two instances of 
this, caused in one case by running 
through a pile of soft sand, and in the 
other case by running over the branches 
of a small newly felled sapling; in each 
occurrence the bib-cock was opened, all 
the oil left the crank-box, a connecting- 
rod box melted out and the car had to be 
towed home. Fig. 5 shows a form of 
stop cock costing not one-tenth part so 
much as the cheapest bib-cock, and which 
never leaks and cannot readily be opened 
by accident. This device is original with 
me but has probably been used by others. 

A hole is drilled into the screw end to 
meet the cross-holes. When the screw is 
turned home on the head flange it closes 
the hole tight. By turning the screw out 
of its seat far enough to expose the 
cross-hole free passage is obtained. 

In the circulating oiling system the low- 
level oil tank capacity is the mileage 
factor of the oiling system and should 
either be in communication with the lu- 
bricating oil tank, or should be the re- 
ceptacle of the hand-replenishment of lu- 
bricating oil, through a_ screw-closed, 
high-level filling tube, located at some 
place open to the hand and eye of the 
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Fic. 6. CoRRECT ForM Fic. 7. INCORRECT 


AND LOCATION OF O1L GROOVES 


OiL GROOVE 


driver, so that he can see when the oil 
stands at the top of the filling tube. 


Errors IN Motor OILING PRACTICE 


Every machine journal should be 
enough smaller in diameter than its box 
or bearing to give room for a film of oil 
of measurable thickness, and if the bear- 
ing has a slack side, as is usually the 
case, oil should be supplied there to give 
free access of the oil to the revolving 
journal. If the lubrication is flooded 
there should be overflow cuts in the jour- 
nal-box as shown in Fig. 6, which is a 
partial cross-section of a _crank-shaft 
journal box and cap. The top half-box 
has a groove cut straight through it, both 
groove ends open; the oil-lead is shown 
as being tapped into the base to meet the 
oil hole drilled into the box groove cor- 
rectly located at the point of most clear- 
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ance in the box which is, in this example 
(vertical-cylinder crank shaft, running 
top to right) at the point where the oil 
lead enters the box. 

in common practice both connecting- 
rod boxes and crank-shaft boxes are al- 
most always scored as shown in Fig. 7, 
with crossed grooves for oil distribution 
and dirt catching, these grooves being 
closed at their outer ends so that they not 
only catch whatever dirt the lubricat- 
ing oil may contain, but hold it, as the 
closed oil-groove ends prevent dirt dis- 
charge, and so enable the dirt to do its 
worst toward scratching and cutting the 
journal. The cuts are commonly crossed 
ar the middle of the box, where they 
can most reduce the box resistance to 
wear and are altogether wrong in every 
way, serve no useful purpose what- 
ever and are decidedly and materially 
harmful. Every mechanic well knows 
that when pulled apart the crossed-spiral 
blind oil grooves are always full of dirt 
and abraded metal particles, yet no me- 
chanic ever fails to make these blind oil 
grooves in a split journal box if left to 
his own choice, and many routine de- 
signers are much surprised when the 
manifest faults of these standard crossed 
oil grooves are pointed out to them. 
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Nearly every technical school in the 
country has a different machine-shop 
course from every other. In fact, there 
are about as many different conceptions 
of what a machinist should know and 
what an engineer should know as there 
are people trying to teach the trade or 
the profession. 

Most of the college courses are like 
Topsy—they “just growed.” Since this 
is the case, it seems as if a brief study 
of what constitutes machine work is in 
order. 

Machine work is primarily the cutting 
of metal, with intelligence. Secondar- 
ily, it is the putting together of the work 
cut; and in the third place, it is the lay- 
ing out and inventing the means for do- 
ing it. The last two cannot be done 
without intelligence, though there are de- 
grees of that. 

Our school shops deal almost exclu- 
sively with the cutting of metals, though 
their graduates deal more with the other 
two parts of the trade than with the first. 
This is proper if time is limited, for the 
practice of cutting metal is the basis on 
which the erection and design of wor 
is done. 


OUTLINE OF MACHINE WORK 


The accompanying outline speaks for 
itself as a subdivision that I have used 
as being representative of general ma- 
chine work. To be sure there are many 


Course in Machine Work 


By E. H. Fish * 








A table outlining operations 
representative of general machine 
work. 

To be broadly trained there are 
several lines of work that could 
be included in the outline, but 
jrom the standpoint of cutting 
metal this outline seems sufficient. 
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things that a machinist should know that 
are not strictly machine work and are 
not included in this table, and there are 
many things which a machinist does in 
certain lines of work that are not gener- 
al, and again there are undoubtedly 
omissions that should be filled. For ex- 
ample, a machinist is better off in some 
shops if he knows how buffing and pol- 
ishing are done, brazing, peening, lacing 
belts, forging tools, hardening, tempering 
and so on. All these are valuable things 
for any machinist to know, but they are 
all parts of other trades and are there- 
fore not included in the table. 

If a boy is graduated from any techni- 
cal school or trade school without having 
actually performed with his own hands 
nine-tenths of the things set down in 
this table te has not had the breadth 


of training that he needs for either the 
trade or the profession. If he is learn- 
ing the machinist’s trade, he should have 
done the work represented by this table 
with enough work on each item to make 
sure that he will do the work habituaily 
well. On the other hand, if the boy is 
learning the trade, he can be trained al- 
most entirely on a small part of these 
operations to advantage. For example, 
a boy may put in considerable time on 
a planer, strapping work to the table to 
stand heavy cuts, and he may do a con- 
siderable amount of boring work held in 
a chuck. If he had done these things 
he needs but very little time boring work 
held on the faceplate of a lathe, only 
enough to realize the necessity of bal- 
ancing and to find out how to get work 
fast without stop pins. If he has had 
considerable work in the vise or a shaper, 
he needs less experience on work in a 
vise on the miller, and so on. 

Beyond the mere cutting of metal, it 
is always a question as to how far either 
an engineering school or a trade school 
should go. The assembling of work is 
valuable to the engineer mainly as it 
indicates to him the desirability of so 
designing future machines as to make 
them easily put together. We all doubt- 
Icss know of shops where money has 
been freely spent to reduce cost of in- 
dividual pieces where the same money 
spent in changing designs to aid in erec- 
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tion would have produced greater re- 
sults. 


WorkK ON ERECTING FLOOR 


To the machinist work on the erecting 
floor is valuable, even if he is specializ- 
ing in the running of any one machine 
in that it makes him conversant with 
the allowable limits of error in his work. 
One of my friends worked hours on a 
certain shaft for a very fussy customer, 
only to te told that it would likely be 
all right as it only fitted into the sur- 
rounding air. If he had been familiar 
with the machine into which it went, he 
would have run a roughing cut over it 
and stopped. 


Cylindrical Surfaces 








Plane Surfaces . 


Irregular Surfaces 
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Machine design is really a part of en- 
gineering, but designing of tools is and 
must in most cases be done by the men 
This branch of 
design requires little knowledge of the 
strength of materials except that which 
It does 
require the highest ability along strictly 
As an elementary 
part of this work, it may be suggesied 
that it may be combined with the reading 
of blueprints by having each student pick 
out parts of a machine from the assem- 
operations 
should be performed upon it and in what 
By this means he will soon, un- 
der proper guidance, get to the point 


who are to build them. 


must be learned by experience. 


machine-shop lines. 


bly drawing and tell what 


order. 
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where he can plan out work intelligently 
and be ready to design such special jigs 
and fixtures as may be necessary. 








The entire work and equipment of the 
Technologic Branch of the U. S, Geolog- 
ical Survey has been transferred to the 


Bureau of Mines, recently established, 
and it is interesting to note that out 
of a total $500,000 appropriated for 


the bureau’s use, about $300,000 is to be 
expended in the investigation of mine ac- 
cidents and the remainder used for the 
analysis and testing of coals, lignites, 
ores and mineral-fuel substances. 


( (short work between centers l 
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Center rest work between centers 

Center rest work on one center 3 
Center rest work in chuck i 
Follow rest work S 
Mandrel work 6 
Face plate, tool in tool post > 
Face plate, tool in boring bar & 


tool in tool post 
tool in boring bar 


Chuck work, 
Chuck work, 


1 
Eccentric work on centers 11 
Eccentric work on face plate or chuck 12 
Taper work under 1, 2, 3, 4,6, 7,9 13 
Thread cutting under 1, 2, 3, 4, 5, 6,7, 9 14 
Thread cutting with die 1 
Chuck work, tool in tool post 4 
Chuck work, tool in boring bat 10 
Eccentric work on face plate or chuck 12 
Thread cutting with die 1s 


{ Chuck work 7 in tool post “ 

, Chuck work, tool in boring bar 10 

én cae enceneneee awe ‘. Eccentric work on centers 1} 

l Eccentric work on face plate or chuck 12 

( Short work between centers | 

Face plate, tool in tool post 7 

| Face plate, tool in boring bar s 

7 4 Chuck work, tool in tool post iT) 

f CRG GU. sn. oe eed acsasetenteces ) Chuck work, tool in eetee bar 10 

| Eccentric work on face plate or chuck 12 

raper work under 1, 2, 3, 4,6, 7,9 13 

Thread cutting with die 15 

| ‘ Horizontal milling, chuck or face plate 16 

} Vertical milling, chuck or face plate 17 

| Milling Machine and Gear Cutter. ..... <« Thread milling 18 

| Spiral milling 10 

| \ Spiral gear cutting 20 

| External grinding—short work 21 

|} Grinder, Universal and Plain. .......... External grinding, center rest 22 

External and internal grinding, chuck 23 

Hand work Lapping 24 

| So sitive drill Drilling, work free, to line 25 

| ee 2 Drilling, work strapped to table 26 

Upright . Drilling in jig 27 

Radial Drilling, tapping and reaming 28 

Engine lathe Drilling, flat drill, cored hok 20 

Turret . Drilling, 3 and 4-lip drill, cored hole 30 

Hand Drilling, 2-lip drill from solid 31 

Hand lathe aan Drilling between centers 32 

Hand Work. ; , Scraping, boxes, et« 33 

Horizontal boring machine or lathe. . Work strapped to table 34 

Slotting Machine. Slotting in rotary chuck 35 

Planer and Shaper Planing on centers 36 

( Flat planing 3S 

Squaring down and cutting off 39 

a : ” Planing on angle (dovetail) Ki) 

Planer and Shaper + Hooking under 41 

| Work in magnetic chuck, 38, 39 42 

L Work in jig, 38, 39, 40, 41 43 

Slotter Slotting, plane surfaces 44 

( Milling flat work 45 

Milling flat work, end mill 46 

Milling flat work, side mill 47 

Milling Machine, Horizontal and Vertical < Milling flat work, sawing 48 

or Milling dovetails 49 

Milling tee slots 50 

Milling index work 51 

Engine Lathe Face plate work 53 

Grinding, edge of whee! 55 

Surface Grinder Grinding, face of whee! 56 

Work in magnetic chuck, 55, 56 57 

Chipping 59 

° , Filing 60 

| Hand Work Scraping to surface plate 61 

\ Scraping to originate surface plate 62 

{ Milling with formed cutters 63 

| Profiling 64 

Milling } Gear and rack cutting 65 

Hobbing worm gears 66 

{ oom cutting 67 

—_ *laning to templet 68 

a Planing Planing with form cutter 69 

= Turning to templet 70 

Turning Turnirg, foomel cutter 71 

Turning by hand 72 

Chip 73 

Hand Work File Irregular surfaces 74 

\ Scrape 75 
OUTLINE OF A COURSE IN MACHINE WORK. 
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Grinding Automobile Cylinders 


One of the hard problems of automo- 
bile building is the production of ac- 
curately round and straight holes in en- 
gine cylinders. 


DIFFICULTY DUE TO THIN WALLS 


In boring gas-engine cylinders the 
walls are so thin that they will readily 
spring away from the boring tool, and a 
hard spot in the casting will dodge from 
under the tool and spring back again 
after the tool has passed on, leaving a 
high spot in the cylinder wall. (As in- 
dicated at a in Fig. 1.) 

A soft spot will allow the tool to cut 
too freely and, if anything, cut below 
the correct depth, as indicated at b, leav- 
ing a depression in the walls, each con- 
dition being equally disadvantageous. 

The high spot will act as a chafing 
point against rings and the depression 
will make a place for the gases to 
escape past the rings, and leakage means 
always a marked loss in the power de- 
veloped by the engine. 

If the cylinder has port holes in the 
side, the boring tool tends to jump into 
these openings, breaking off the corners, 
and for that reason it is more difficult to 
produce an accurately round and true 
surface at that point. 


REAMING 


It has been the practice frequently to 
follow this boring with a reaming op- 
eration, but this improves the hole but 
very little. If the blades of the reamer 
are long the walls will spring away just 
the same where there are hard spots, and 
the reamer accomplishes very little. 

Shortening the blades of the reamer 
enables it to cut a little more freely than 
with long blades, but you do not get any 
assistance in regard to straighiening the 
holes from the reamer with such short 
blades, and if the cylinder should happen 
to have a recess or port holes on one 
side, the reamer will invariably work off 
toward that side and the hole will not 
be straight. This makes trouble in fitting 
the rings. 

Another great difficulty is in maintain- 
ing the size of the reamer. 


ADVANTAGES OF GRINDING 


The advantages of grinding are that 
the cylinder can be taken directly from 


the rough boring to the grinder and a 
surface quickly produced which is ac- 
curately round, straight and smooth. It 
has been made round because the grind- 
ing wheel revolves in a perfectly true 
circle and cuts away the hard spots as 


well as the softer material, the cutting 
particles being so sharp and the wheel 
so free cutting that the surface produced 
cannot help but be a true circle and the 


travel of the table being in a straight 


By James N. Heald * 








Problems which have arisen im 
the automobile industry and hav 
been solved by the grinding ma- 
chine. 

Why boring and reaming do not 
produce true cylindrical surjace’. 
Finishing the inner surfaces of 
multiple cylinders. Cylinder 
grinding hot or cold? A word 
about abrasive wheels. 
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line, of course, develops the true circle 
into a true cylinder. 

Occasionally some manufacturer will 
say that he does not believe in grinding 
because the rings do not seem to come 
to a bearing as quickly in a ground cyl- 
inder as they do in a bored cylinder and 
for that reason he thinks he prefers a 
bored cylinder. The answer is that the 
whole difficulty is usually in the manu- 
facture or the fitting up of the rings. A 
ring properly made will not require much 
wearing away of the outer edge to come 
to a proper bearing in a ground cylinder. 

Quite a number of builders are making 
the mistake of finishing a piston ring on 
the periphery by grinding, that is, mak- 
ing a beautiful smooth surface on the 
outside of the ring and then putting it 
into a bored cylinder, the effect of which 
is first of all to score and roughen up 
the surface they have just made so nice 
and smooth. 

In the writer’s opinion, if he could 
grind but one he Would ten times rather 
grind the interior of the cylinder and 
produce a surface there which was round 
and straight and use a turned ring, than 
to bore the cylinder and fit to it a ring 
nicely ground on the exterior surface. 

The ideal combination is, of course, 
ground cylinders and ground rings. 


ACTION OF THE GRINDER 


In grinding cylinders to produce a per- 
fect surface, the thin walls present no 
difficulty, because the grinding wheels 
cut the iron so freely that they do not 
bring any pressure on the walls of the 
the metal to spring 
away and spring back again after the 
wheel has passed on. 


cylinder to cause 


rotation and 
operator to 


The various speeds of 
feeds provided enable the 
work to the best advantage at all times in 
regard to the character of surface pro- 
duced so that round and straight holes 


with an excelient finish are always pos- 
sible with very little effort. 

Another problem 
that of grinding multiple cylinders, that 


has arisen, namely 


is, those in which there were two or more 
holes in one casting. 


SPECIAL GRINDERS DESIGNED 


This problem has been solved by de- 
signing a machine in which the grinding 
wheel not only rotates on its axis but also 
travels in a circular path. while the cyl- 
inder is mounted on the table of the ma- 
chine and travels parallel to the grinding 
spindle, rotation of the cylinder not then 
being required. 

In order that the machine may grind 
holes of both large and small diameters 
and also to provide a feed of the wheel 
into the work when grinding a cylinder 
of any given size, it was necessary to 
arrange some device in this rotating head 
for producing such adjustment. This was 
effected by a combination of two eccentric 
sleeves, the one carrying the grinding 
spindle being mounted inside the other 
and larger eccentric. This construction 
allows the spindle to be so located that 
the eccentricity of one will offset the ec- 
centricity of the other when the wheel is 
to travel in a very small circle and pro- 
duce a small hole. 


CHANGES OF SPEED 


To secure the largest production and 
highest grade of work, the grinding head 
should be equipped with several speeds 
of rotation, and the work table should 
also have different rates of travel, so that 
during the roughing cuts the work can 
be fed one-half or three-quarters of the 
width of the wheel face, to obtain the 
most rapid cutting and removal of stock, 
and the fine feeds are used in the finish- 
ing cuts so that all feed marks on the 
work disappear and a mirror-like surface 
is obtained. 

SPEED OF GRINDING 

The rapidity with which work can be 
turned out on the best types of these 
machines can be indicated by the finish- 
ing of holes 4 inches or 4'% inches diam- 
eter by 9 inches long directly from the 
rough boring in about fifteen minutes 
each, removing 0.010 inch in diameter, 
the hole being round and straight within 
a limit of 0.0005 inch or better. 

For grinding cylinders with more than 
one hole it was, of course, then necessary 
to arrange a crosswise adjustment of the 
table of the grinder so that after finishing 
one hole the cylinder could be moved 
transversely exactly the right distance to 
the next hole, after which the grinding 
could be resumed and the second hole 
brought to the desired size. This was ac- 
complished by the mounting of a cross 
Slide table having a screw with microm- 
eter readings and an indicator so that one 
hole after another could be brought to the 
correct position in the shortest possible 
time. 
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TRANSFERRING MULTI-CYLINDER CASTINGS 
It will be readily understood that the 
transferring of the cylinder casting in this 
way insures that the holes shall be ab- 
solutely paralle!] in every case, and the 
distance between the holes can also be 
adjusted by use of the micrometer screw, 
with which this table is operated. So 
great is the accuracy of these machines 
that they will grind a hole actually 
round and straight within one-quarter or 
one-half thousandth of an inch. 
ADVANTAGE OF ACCURACY 

Now, this accuracy in the grinding of 
the hole means a great deal in fitting 
up piston rings and getting full power 
when starting up the engine. 

The writer has been in a factory where 
boring and reaming have been used for 
finishing cylinders before the installation 
of a grinding machine, and has been told 
by the manager that after the grinder 
was installed they learned for the first 
time that they had never been getting 
straight holes, their cylinders having port 
holes on one side, and it had been proved 
to them that whereas their sizing plugs 
had apparently fitted the bored and 
reamed holes excellently, yet when the 
grinder was installed the grinding wheel 
took off and ground away material from 
that portion of the cylinder opposite the 
ports to a degree which showed them that 
the reamer had always dodged off to- 
ward the open side of the cylinder, in 
spite of every effort they had made to 
avoid it. 

The writer has also been in a shop 
where the management felt that they were 
not getting the power they should when 
their engines were assembled, and after 
a grinding machine was installed and 
the finishing was done by grinding, these 
same people reported that they had in- 
creased the power of their engine from 
15 to 20 per cent. at the start off. In 
other words, while the former engine with 
the bored and reamed holes might have 
worked itself into condition after a time 
to deliver its full power, the engine with 
the ground cylinder was in a position to 
deliver it immediately upon being put on 
the testing bench. 


LAPPING 


There are some people who have not 
been converted to the merits of finishing 
by grinding and are lapping their cylin- 
ders to produce ‘the surface desired. 
While this produces a smooth surface 07 
the interior of the cylinder, yet it does 
not get rid of the errors in regard to 
the diameter and high and low spots 
entirely, it takes considerable time, and 
it also is liable (unless rightly handled) 
to enlarge the cylinder at a certain point, 
which is objectionable, and many cylin- 
ders are injured by lapping in the hands 
of careless workmen. 

It has alwavs been a problem to the 
writer to know what guarantee one has 
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who is lapping cylinders that the lapping 
process will not continue after the en- 
gine is assembled and in service. If 
certain abrasive material is put into the 
cylinders for the purpose of lapping out 
the surface of the cylinder and rings, 
what means has the manufacturer of 
preventing the continued operation of this 
to a greater or less extent even after the 
engine is assembled and put to work ? 
Many people are afraid that the grind- 
ing machine is going to charge the in- 
terior of the cylinder with grit and wear 
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Fic. 1. SHOWING HIGH AND Low Sports 
IN BORED AND REAMED CYLINDER 





out the rings. To prove that there is 
absolutely no foundation for this fear, 
I would cite the use of the grinding ma- 
chine for finishing spindles, shafts and 
the important parts of the very best ma- 
chine tools manufactured, such as 
spindles for lathes and milling machines; 
in fact, it is actually true that the higher 
the grade of machine manufactured the 
more the grinding machine is used to fit 
up the respective parts. 


No EMERY !N FINISHED SURFACI 


It has, moreover, been proved by 
chemical analysis, using acid to eat away 
the surface which has been ground, and 
then analyzing same to see if there is 
any emery in it, that no trace of the cut- 
ting material can be found in this way. 


Wet or Dry GRINDING 


The question of wet or dry grinding 
on these machines has been thoroughly 
tried out, and the general experience has 
been entirely in favor of grinding dry: 
that is, without water on the wheel or 
in the hole, where the grinding is being 
done. 

While this is usually true with grinding 
cast iron in any form of an _ internal 
grinder, it is especially so with cylinder 
grinders in which the work does not ro- 
tate. 

When water is used in the hole, a cer- 
tain amount of muddy water collects and 
lies along the bottom of the cylinder, 
into which the grinding wheel dips at 
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every revolution of the head, and the 
sediment and refuse in this water is 
picked up more or less by the wheel 
which tends to clog and fill up the wheel 
face, reducing its ability to cut the stock 
as rapidly as when grinding dry. 

As the purpose of using water in any 
event would be to maintain a uniform 
temperature, we prefer to run the water 
into the jacket, and use the wheel dry, 
thus securing both the greatest output, 
and also the advantages of uniform tem- 
peratures. 

The dust produced in dry grinding 
should be carried off by means of an 
exhaust fan, which is, of course, a very 
simple matter to arrange. 


GRINDING HoT or COoLp 


One other matter of interest comes up 
at this point in connection with grinding 
cylinders, namely, whether’ cylinders 
should be ground hot or cold, and on this 
point there is some division of opinion. 

The great majority of those grinding 
cylinders are grinding them cold. This 
is due partly to the fact that it is easier 
and partly to the fact that it is then pos- 
sible for the inspector to inspect the ac- 
curacy of the cylinders after they leave 
the grinding department, and before they 
are carried along further in the process. 

There are those, however, who be- 
lieve in grinding cylinders hot. The cyl- 
inders of the engines, of course, as soon 
as they are in service, are always hot 
when in operation, and for that reason 
it seems as though it might properly be 
argued that if the cylinder were ground 
with conditions similar to those under 
which it operates a gain would be made. 

There is no question but what a cyl- 
inder in heating up changes its shape 
more or less. 

Therefore, from a theoretical stand- 
point, if the water jacket is filled with 
hot water or steam when the grinding is 
being done, the cylinder will be to a cer- 
tain extent approximately under the run- 
ning conditions. 


TROUBLE_IN INSPECTING 


From a practical standpoint, the writer 
is of the opinion that one of the prin- 
cipal objections to carrying this method 
out in the regular manufacture of the 
cylinders is the trouble occasioned when 
the inspector takes the cylinder in hand 
after the grinding. When the cylinder is 
on the machine and hot the hole may 
have been perfectly round and straight. 
but after the cylinder has been taken 
off and laid on the floor for an hour or 
more, and has cooled down to the ocrigi- 
nal temperature, the inspector on going 
over it mav find that it is not round. 

If it had been ground cold it would not 
have changed in shape and it would be 
round when the insnector took it up. This 
is the main stumbling block in regard to 
grinding cvlinders hot, which in theory 
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would appear to be a desirable method 
of handling the work. 

The answer to the question whether to 
grind hot or cold should be found in a 
careful examination of the action of the 
cylinders under a change of temperature, 
and if the cylinder should be one that 
changes but slightly there would un- 
doubtedly be too little gained by grinding 
hot to make it worth the extra trouble to 
carry out this method. 

The advantages of maintaining a uni- 
form temperature, to secure rapid pro- 
duction, however, are conceded by all, ir- 
respective as to whether they favor the 
use of hot or cold water, and for that 
reason all machines should be fitted with 
pump and tank and supply pipes to en- 
able the user to handle this in the best 
possible manner. 


IN CONCLUSION 


It appears that better methods are re- 
quired in finishing cylinders than those 
of simply boring and reaming; and that 
these requirements are fully and satis- 
factorily met by the processes of grind- 
ing. 

Grinding is not an expensive opera- 
tion, even though its advantages are so 
many, when you remember that it takes 
the piace of smooth boring, reaming and 
lapping—three operations common to the 
old method of handling this work. Grind- 
ing is the most efficient method also, as 
there are no reamers to buy nor to keep 
sharp nor to continually readjust or re- 
grind to maintain even approximately 
uniform diameters. Grinding will give 
you easily and cheaply parts that are 
absolutely interchangeable, which is so 
essential to high-grade work and so in- 
dispensable to low cost of production. 
In fact, the advantage of interchange- 
ability alone would be sufficient to war- 
rant the use of the grinding machine even 
if there were no other advantages to be 
gained. 

The finish produced is superior to that 
obtained by any other process; multiple 
cylinders are handled as easily as single 
cvlinders; better compression is obtained; 
full power is obtained at the start off; 
less trouble is had in regard to lubrica- 
tion and better running engines can be 
produced than it is possible to build in 


any other way. 


AFFECTING rHI RATE AND 
QUALITY OF PRODUCTION 


POINTS 


The speed of grinding cylinders de- 
pends upon a good many elements out- 
side of the quickness of the operator. 

One of these is the selection of wheels. 
This is a more important matter than 
three-quarters of the men _ operating 
grinding machines realize or understand. 
The characteristics of the iron used in 
different cylinders varies greatly, and a 
little variation in this makes quite a 
change in the grade and grit of the wheel 


often advisable. 
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To illustrate how great a diversity of 
wheels is required we might mention 
that we are carrying comtinually in stock 
about 25 or 30 different grades and grits 
in order that we may be able to select 
the most efficient cutting wheel for dif- 
ferent grades of iron. 

The operator cannot be too particular 
in regard to the grade and grit of the 
wheel, and if the output does not seem to 
be at any time what it should be, or if 
the surface produced is not satisfac- 
tory, he should at once look into the char- 
acter of the wheel and try out some other 
combination to see if an improvement 
cannot be made in this respect. 

The next point is the speed of the 
wheel. It is not only surprising but 
discouraging to the manufacturer of 
grinding machines to see how careless 
the majority of people are in regard to 
the speeds at which grinding wheels are 
run, and this is not limited to our ma- 
chine by any means, but is true of plain 
grinders and even ordinary floor grinders 
for runnirg a snagging wheel. 

A great many people seem to lose sight 
of the fact that speed is a most im- 
portant element in the proper operation of 
a grinding machine, because the cutting 
particles of a grinding wheel absolutely 
depend upon speed to give them their 
ability to cut, and a wheel which is prop- 
erly graded to cut efficiently at. a cir- 
cumferential speed of 6000 feet per min- 
ute, will not cut efficiently and will ap 
pear to be decidedly off grade when run- 
ning only 4000 to 5000 feet per minute. 

In considering the output of a grind- 
ing machine, it must not be forgotten 
that this is not a “stock-removing tool,” 
as some who are antagonistic to grinding 
seem to expect. 

On the other hand, it is really a finish- 
ing tool, and is especially fitted for pro- 
ducing smoother and more accurately 
round, straight or flat surfaces than other 
machining processes are able to produce. 

The grinding machine can remove in 
grinding a cylinder, five thousandths or 
tifty thousandths of an inch if desired, 
but if output is wanted, this latter amount 
is many tmmes too large, and it will be 
better and quicker in every way to let 
the boring machine bring the hole to 
within about ten thousandths of the de- 
sired size, which it will do equally as 
well, and the smaller amount left for 
grinding will greatly increase the output 
per day. 

When roughing out the stock it does 
not matter if the wheel surface becomes 
coarse and slightly roughed up as it will 
generally cut freer, but before taking the 
final finishing cuts the wheel should be 
trued off with a diamond—but a few 
thousandths of an inch usually being 
necessary to produce a, surface—and the 
smoothness of the surface of the work 
will abundantly repay the moment’s work 
required. 
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In grinding small work and smal! 
holes, the truing up of the wheel will not 
need to be done as frequently, and yet 
have the surfaces equal to all ordinary 
requirements. 

The writer has taken the liberty of 
reprinting the following from “Facts 
Worth Knowing” with the permission of 
Norton Company: 


GRINDING WHEELS 


A grinding wheel is made up of two 
kinds of material, the grit or cutting ma- 
terial, and the bond. The cutting effi- 
ciency of the wheel depends largely up- 
ou the grit. The grade or hardness of 
the wheel depends largely upon the for- 
mula of the bonding material used to 
hold the particles together in the form 
of a wheel. The efficiency in grinding 
a certain metal is dependent largely 
upon the temper or the resistance to 
fracture and the character of fracture 
and the grit or cutting grains of the 
wheel. 

Grinding wheels are made by three 
processes, vitrified, silicate and elastic. 
In making a vitrified wheel no pressing 
or tamping is employed. The cutting ma- 
terial and the bond are mixed in power 
mixing kettles, and the mixture is then 
drawn off into forming rings. The wheels 
are subjected to a high temperature, 
nearly 3000 degrees Fahrenheit, which 
causes the bond to fuse and vitrify. The 
personal factor does not enter into the 
making of this wheel. 

Silicate wheels are made by the tamp- 
ing process, special machinery being em- 
ployed in mixing the bond with the cut- 
ting material. While in a plastic state 
it is tamped in iron molds. Wheels made 
by this process are especially adapted 
for tool and knife sharpening. 

Elastic, or “shellac wheels,” are bonded 
by gums such as rubber, shellac and 
resins. The mixture of the cutting ma- 
terial and the bond is heated, then pressed 
in molds. Great strength and elasticity 
are important factors. It is possible to 
make wheels by this process as thin as 
1/16 inch. They are used chiefly for 
saw gumming, grinding between the teeth 
of gears, sharpening molding cutters and 
wood-working tools, cutting off small 
stock, and for roll grinding. 


GRAIN AND GRADE 


Grinding wheels are made in many 
combinations of coarseness and hardness. 

Grain—The size or number of abrasive 
grain used, determines the wheel’s degree 
of coarseness. 

The abrasive grains are numbered ac- 
cording to the meshes per linear inch of 
the grading screen through which the, 
have passed. The numbers usually used 
in grinding wheels range from 10 to 100. 

Grade—Means the degree of hardnes 
of the wheel, or resistance of the cut- 
ting particles under grinding pressure. 
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When the retentive properties of the 
bond are great, we call the wheel “‘hard;” 
when the grains are easily broken out we 
call the wheel “soft.” 

Wheels that are too hard, glaze; dress- 
ing resharpens them. 


SELECTING THE GRADE 


The proper grade of wheel to use on 
any given job is dependent not only on 
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the character of the work and the speeds 
used, but also very largely upon the 
stiffness of the machine, and the firmness 
with which both the wheel and the work 
are supported. 

Intelligent mechanics too often entirely 
overlook the fact that a stiff and rigid 
machine allows the use of softer and 
freer cutting wheels than is possible in 
a lighter machine, which enables stock 
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to be removed much more rapidly, and 
also without any chatter marks. 

Therefore, in a way, the softness or 
hardness of a wheel is relative to the ma- 
chine in which it is to be used, and there- 
fore a wheel No. 46 grade “K” might be 
O.K. in a stiff and rigid machine, while 
it would be found to be entirely too soft 
in another make of grinder, even on 
identically the same work. 








Preventing 


In a previous article on page 179, the 
prevention of industrial accidents was re- 
viewed from the point of view of the 
niechanical engineer as a designer of 
machines and of safety devices and ap- 
pliances to protect the human factors of 
production. It is plainly to the advan- 
tage of the investor to have the machines 
used in production capable of continu- 
ous operation and earning power, and 
free from breakdowns. It is the aim of 
this section to develop and emphasize 
the economic loss to the owner and man- 
ager of an accident which injures the 
human factors of production. 

When the industrial accident releases 
a force of great magnitude and it gets 
away from control, the human body of 
soft and fragile structure can only escape 
by getting out of the way. Where this 
is impossible, where the force acts too 
quickly, or other human units were in the 
way of escape, the frail body or its mem- 
bers undergo the mechanical injury in- 
evitable under these circumstances, This 
injury is in one of three groups. It may 
be a minor injury, from which the vic- 
tim recovers, but which for a time in- 
capacitates him from wagt-earning. It 
may be a major injury, destroying a 
member of the body by maiming it, so 
that the worker for the rest of his life 
is either incapacitated for productive in- 
dustry altogether, or must limit himself 
to some very ill-paid function in the 
works. Or, in the extreme case the work- 
er loses his life. An injury so slight that 
it docs not keep a man from work and 
c€arning, scarcely comes under the dis- 
cussion of an economic loss. 

Now the price which is paid for an 
industrial accident to a wage-earner is 
chargeable to three accounts. Two of 
these are payable in legal tender, and are 
capable of valuation in dollars. The third 
is not so statable directly, and will be 
treated first and briefly. 

It may -be called the altruistic price. 
The accident must necessarily cause and 
be paid for in: 

1. The physical pain of the sufferer 
and the anxiety and distress of mind, 
both of the victim and those identified 
with him at home. 

2. The privation and wasteful expen- 
diture in the home which is entailed by 
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any disturbance of an economic balance; 
the cost of unusual or special foods, the 
surgical appliances and medicines; the 
withdrawal of interest-earning savings. 

3. The loss of opportunity for the 
children of one whose wage-earning ca- 
pacity is cut off. The youngsters must 
be made prodvctive in whole or in part 
before their school education is com- 
pleted, and the community and the in- 
dividual is so much the poorer. 

These considerations are purely al- 
truistic to all others than the victims of 
the accident. To him they are very real 
and weighty, and to many they are ur- 
gent enough to call for action and study 
They weigh outside of the industrial circle 
as well as within it. But within the indus- 
trial circle there are the other two sets 
of considerations which are selfish and 
direct in their appeal. What does it cost 
the owner and producer to have an acci- 
dent which involves the incapacity of a 
trained and skilled workman? He pays 
for it both directly in the shop and tn- 
directly in the community in which he 
lives. He pays directly in his plant in 
the form of: 

1. The payment of the compulsory 
payment exacted by the law of 1910 in 
New York State. The limit of such ex- 
action is set in the law at 1200 times 
the daily earnings of such a workman, and 
in no event at more than $3000 in the 
case of death or complete disablement. 
But in any case it is a cash loss, graded 
down from this superior limit in case of 
partial and short disablements. In other 
States, less advanced than New York, 
this cost appears in the insurance prem- 
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ium on the accident policies, and the cost 
of liability and indemnity’ insurance 
which the employers pay to protect them- 
selves. The New York law may not elim- 
inate liability insurance for a while if it 
ever does, since some very nice points 
of responsibility as respects coworkmen 
as employers will still leave openings for 
litigation. 

2. The loss of this man’s productive 
ability, if his place is kept for him. The 
plant as a whole earns so much the less 
while nearly all expenses run on unaf- 
fected 

3. The deterioration of the idle ma- 
chine, the costs of the raw material which 
he is not rendering immediately salable, 
insurances, interest and the like, are run- 
ning on without offset from the man’s 
productivity 

1. he demoralization and lowered 
productivity of all the workers in the 
section or department where the accident 
occurred Work stops completely while 
iid is being administered, and if the ac- 
i blood, 
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cident has distressing features 
agony or disfigurement) the 
tone and standard will not be regained 
for a day, or perhaps for a week. This 
is a very real and costly loss 


5 The time to train and render 


skilled a new man to replace him who is 
permanently laid aside. Such labor as 
is spent by the foreman or gang-boss is 
taken from other productive employment 
on his part 

6. The less speed and lowered quality 
of the work of the new man until he gets 
his gait. To this should be added scrap 
losses, or from work imperfect and not 
passable by the inspectors 

The employer or owner pays indirect- 
ly for an industrial accident which trans- 
fers a producer to the purely consumer 
class in the community in the form of: 

7. The contribution he makes to @ 
mutual or benefit fund 

8. Or, in the contribution he makes 
directly or through local taxation or char- 
ity to the funds for poor relief 

9. The contribution he makes specific- 
allv or generally, or both, for the care of 
the injured in hospital, medical and sur- 
gical fees, nurses and ambulance service. 

10. The litigation expenses or the 
settlement price, beside the expenses of 
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the conduct of the courts for his protec- 
tion against inequitable suits which he 
pays in his taxes. 

11. The tax which the dependents of 
the victim impose upon the community 
when the wage-earner is laid aside. 

12. The old-age pension of the work- 
er who has had to spend all his savings 
during the months of the acute stage of 
the injury and has not been able after 
the accident to renew his store. An- 
other way of stating several of these 
items is that the community pays an old- 
age pension for many more years of 
non-productive life than should be re- 
quired for the normal man. 

We have not yet touched upon the 
obstacle to safety appliances which is 
met in practice from a psychological lim- 


itation inherent in nearly every one, 
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which makes a man restless under any 
pressure to limit his working his own 
will, even if to do so would endanger 
his life and limb. But in conclusion, 
to give practical result to the analysis 
and argument which has preceded, may 
these considerations be urged: 

1. That many accidents which now 
take place in most of the industries are 
largely preventable. 

2. That as designers are awakened 
and educated to the possibilities of me- 
chanical or physical devices for the pre- 
vention of accidents to the careless, the 
indifferent and the absent-minded, to this 
further extent will accidents be dimin- 
ished. 

3. That the duty of engineers, own- 
ers and managers is to enter upon and 
conduct a campaign of education by ex- 
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hibition, by lecture, by inspection, and 
by precept that shall tend to increase the 
realization by the wage-earner that his 
life and earning capacity are an econ- 
omic asset to the community, as well as 
a priceless treasure to himself. 

4. That America, with its more ac- 
tive and restless civilization, because 
more progressive in many respects, is 
behind the older and more stable civiliza- 
tions of Europe in providing museums of 
safety, where these and kindred prob- 
lems may be effectively and_ easily 
studied by both the parties in interest; 
the labor- union, working for the uplift 
and comfort of its members on the one 
hand; the employer who feels both his 
sense of obligation and the economic 
pressure of the productive problem on 
the other. 








Helpless Buyer—Repairing Machines 


It used to be the duty as well as the 
pride and pleasure of the mechanic to 
be able to handle any machine in the 
shop. But with the coming of the special- 
ist, the operator of one type of machine, 
this was no longer necessary. And, due 
probably to a lack of knowledge of the 
foundation principles of the machines, 
the average operator feels timid about 
handling any machine but the one he is 
accustomed to. 

Nor is this all. He is very apt to be 
content with running his machine with- 
out looking into its mechanism and is 
helpless when it breaks down. In some 
shops he is not allowed to touch it ex- 
cept to run it, no matter what happens. 

This development may explain the ap- 
parent helplessness of many shops when 
anything goes wrong with a machine. In- 
stead of carefully examining the machine 
to see what is wrong as might be ex- 
pected, they too often write or telegraph 


the maker “that his old machine is on 
the bum again and if he ever expects 
any more orders, he better send a man 
who knows how and get busy on the 
job” or some such tactful greeting which 
always increases the high regard and 
friendly feeling of the maker for the 


user. 

And, then, when the man who “knows 
how” has traveled several hundred miles 
and consumed numerous dollars worth of 
various hotel accommodations, he finds 
that a bearing has gone dry or is gummed, 
or that a nut has become wedged into 
4 mess of gears. 

Then the boss cusses the operator and 
squares himself by acknowledging that 
the joke is on him. But the expenses are 
on the builder and the owner of the ma- 
chine would boil over with righteous in- 


dignation and enlarge on the niggardli- 
ness of some concerns, if he got a bill 
for the expenses actually incurred. 
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And if the builder insisted on collect- 
ing, the user would probably buy a 
rival machine next time, no matter if he 
knew it would cost him more to do his 
work. For he wouldn’t be imposed on to 
the extent of paying for his own care- 
lessness by any means. 

But he quite overlooks the fact that 
he helps to pay for this because all such 
expenses must be distributed by the 
builder and go into the selling price of 
the machine. The unfair part is that the 
buyer who keeps his troubles to himself, 
and fixes his own machine helps pay 
the extra cost. 

But it is not all dead loss, because he 
has the use of the machine in a much 
shorter time, and gets the corresponding 
profit from it. 


ANOTHER KIND OF A BUYER 
All buyers are not that kind. Prob- 
ably the majority are entirely different, 
as with my friend Lorton, who uses a 
number of planers. I would not dare 
call Lorton fussy—but he is particular 
with a capital P and he wants (ana 


usually has) things pretty close to right. 

His planers are of good makes, and yet 
his life has not grand 
song, trying to get them to plane straight. 
Two of them have pretty long beds, one 
in two pieces. 


been one sweet 


being made 

Neither of machines planed 
straight when they were first installed, 
although both are mounted on adjustable 
plates and carefully lined up. But Lorton 
knows long casting like 
a planer bed changes shape under strain. 
He also knows that you cannot ship a 
long bed of any kind a thousand miles 
on a flat car without subjecting it to 
kinds and a greater number of 


these 


how easily a 


more 


strains than any of us dream about and 
so Lorton made allowances. 

He filed and scraped the bed until it 
was straight and could do good work. 

The other case was clearly an error in 
the building and was a bad example of 
lax inspection. The ways on the two 
parts of the bed did not line up within 
a sixteenth of an inch. The man who 
drilled the holes probably was not care- 
ful enough to keep the chips out of the 
V on one piece when setting his jigs 
and the holes did not match. 

It meant a lot of work to rectify this 
mistake, but Lorton did the work and 
said nothing. I am inclined to believe I 
should have kicked in this last case— 
and not have called it unreasonable. 

If the makers of these planers ever 
find out that a customer has spent good 
time and money in this way without a 
kick, they will have heart failure. 








A newly developed machine for auto- 
matically making bottles, recently in- 
stalled in a large glass works, is reported 
as giving excellent results. 

A molten mass of glass is taken from 
the furnace on the end of an iron rod. 
Instead of “shaping” the glass on a flat 
surface and blowing through the rod, 
the first operator puts the molten glass 
into a straight cylindrical mold. A “neck 
shaper” is placed around the neck of the 
mold and a plunger shoved into the soft 
glass by a second man. 

The blank, with the “neck shaper” still 
attached, is placed in a second mold of 
the size required for the bottle and com- 
pression, turned on by a third man, does 
the rest. As the impression made in 
the “blank” is the same size throughout, 
the pressure of the air is equally dis- 
tributed and an absolutely uniform bottle 
is the result. 




















here 


August 11, 1910. 


AMERICAN MACHINIST 


th 
' 
~I 


Making a Pattern for a Steam Turbine 


While the making of wooden patterns 
for the shaping of metal parts is so old 
that it seems as if little that is new could 
be added to the current knowledge, still 
with the design of each new piece of ap- 
paratus different methods are required 
to get the most accurate, economical and 
satisfactory results. Consequently, it may 
be of interest to follow, in more or less 
detail, the pattern-construction methods 
employed in a large shop when making 
a steam-turbine pattern. 

The pattern shown is that of a low- 
pressure steam turbine of the well known 
Parsons horizontal type, similar in de- 
sign to the machines made famous by 
the Cunard turbine liners, “Mauretania” 
and “Lusitania.” As the cylinder or bar- 
rel presents features of the greatest in- 
terest, that only will be considered; the 
making of patterns for the tail piece and 
spindle bearings offering little that is 
different from ordinary practice in mak- 
ing numerous other machinery parts. 

In the securing of a good finished pro- 
duct it is, of course, essential to have 
a pattern that is satisfactory from every 
standpoint, and this can only be secured 
by the use, in the first instance, of the 
best lumber; pine of the grade known 
as clears is therefore used. It is kiln 
dried and planed on both sides, and then 
set on edge with air spaces on all sides, 
in brick-concrete storage rooms adjacent 
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Pattern-construction 
methods employed in a large 
shop on steam turbines. 

The layout, making and 
fitting nozzles, construction 
oj core boxes, and practical 
applications of the univer- 
sal wood worker. 




















The layout is made with shrink rules, 
1/12 inch to the foot being allowed on 
all dimensions over three feet and '% 
inch on all dimensions under that. For 
finishing purposes allowances of '4, '%4 
and ig inch are made, depending on the 
location and character of the surface. 
During the construction of the pattern 
care is taken to leave space enough at 
various places to provide for the swell- 
ing of the wood which occurs when it is 
in contact with damp molding sand. 
After the various layouts are com- 
pleted they are assigned to different 
workmen so that each nay complece his 
section. The parts in this case were: 
Body of turbine cylinders; two nozzles 
for cylinder; main core box for cylinder; 
and core boxes for nozzles, or nine parts 
in all. As the two halves of the tur- 











UNCOMPLETED PATTERN OF 
TURBINE 
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to the pattern shop. This brings the 
lumber to the patternmaker completely 
seasoned and fit to bc used in making 
a turbine pattern. 


LAYOUT FOR PATTERN 


The drawing showing the finished di- 
mensions of the turbine comes from the 
sales office, through the engineering de- 
partment, with the order for the pattern. 
From this the various parts to be made 
are laid out in full-size section on boards. 











ALLis-CHALMERS COMPANY’S STEAM- 
CYLINDER 


bine cylinder are exactly alike except 
for the nozzles, a pattern for one-half 
the body of the cylinder is made and 
detachable nozzle patterns are used on 
it. Throughout the pattern the most sub- 
stantial constructicn is used. All the 
permanent parts are fastened together 
with glue and screws. The holes for 
all screws are bored with an electrically 
driven boring tool. 


BASE AND TURNED PARTS 
The base on which the half cylinder 


pattern is built, as shown in Fig. 1, 
forms the parting line. It is made of 
three 1!,;x12-inch planks 4 feet long, 
with additional pieces secured around the 
edges to bring the whole to the proper 
thickness of the flange. These are held 
together by five cross pieces to which 
they are firmly glued and screwed. On 
the base thus formed the plan is drawn, 
the bolt holes laid out and the flange 
outline cut on the band saw. The cir- 
cular parts of the pattern, as shown com- 
pleted at each end, are then built up of 
segments sawed from 1'!4-inch lumber 
and screwed and glued together. After 
the circular parts are placed, the thick 
pieces notched for nut clearances are 
fitted to each side, between the circular 
parts. These two pieces are fastened to 
the base and the space between them is 
covered by a board that 
Strengthen the pattern and act as a guide 
for the.nozzles. 


serves to 


MAKING NOZZLES 


On the main part of the pattern thus 
made are fitted the interchangeable noz- 
zles; one being the admission nozzle 
and the other the valve nozzle. Both 
are fitted on to similar bases, one of 
which is shown in Fig. 1 with a block 
under one side. In making these bases 
three forms are made by gluing and 
screwing together 1'4-inch pieces and on 














Fic. 2. STEAM Nozz_e SHOWING LOOSE 
FLANGE SEGMENTS 
these 1 staves are fastened. These 


pieces are built up in place and are then 
planed to conform to the required shape. 

The valve nozzle, shown partially com- 
pleted in Fig. 2, is built up of segments 
and turned in a lathe. The segments are 
1'4 inches thick and 3'% inches wide. As 
shown, the flange is made in six seg- 
ments and secured loosely to the main 
body of the nozzle, by dovetails. These 
dovetails hold the flange in position while 
the mold is being rammed, leave the 





AMERICAN MACHINIST 

















Fic. 3. PARTIALLY COMPLETED MAIN CorRE Box OF CYLINDER 


flange segments in the sand when 
the pattern is drawn. One joint of the 
flange is made a miter joint instead of 
a radial, which permits the drawing in 
of that section, after which the rest are 
easily drawn. The nozzle, as turned, is 
then fitted to the base previously pre- 
pared. 

The admission nozzle shown at B, Fig. 
4, is quite different from the valve noz- 
zle, but is built in much the same way. 
This nozzle is shorter than the other and 
has no flange. As shown, it is fitted with 
an auxiliary admission pipe for supplying 
live steam when necessary. On a base 
similar to the one used for the valve 
nozzle, are fitted the admission nozzle, 
auxiliary admission and _ special core 
print. 


FITTING NOZZLES 


After being completed to this point the 
nozzles are placed on the main body 
of the pattern and the supporting ribs 
are carefully fitted on and firmly fastened 


in place. All corners are then filled with 
leather fillets of ample radius. Core 
prints built up of 1'4x3'2-inch segments 
are then fastened to each end of the 
main body of the pattern as shown. 

In the bottom of the pattern are fast- 
ened iron draw plates with threaded holes 
that permit the insertion of a screw eye. 
By this means the pattern can be lifted 
by a crane, or, if necessary, by hand. 
The drawing plates are so located that 
when the pattern is lifted by the screw 
eves it is in practically perfect balance. 

In the bottom of the pattern are also 
fastened three iron plates with projecting 
pins on them. These pins hold the pat- 
tern in a fixed position on the match 
board and make all molds come in the 
same relative position; for the match 
board has sockets into which pins, on the 
cope of the flask, fit. The match board is 
shown supporting the pattern at A, Fig. 4. 
It is made extremely strong to withstand 
the shocks it gets in molding, and is 
protected by strips of boiler iron placed 
around the edges. 
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MAIN CorE Box 


In Fig. 3, and at C in Fig. 4 is shown 
the main core box. A very strong, rigid 
method of construction is employed; so 
that there is no possibility of the box 
being racked out of shape. The support- 
ing and bracing members are all of 2-inch 
material. Fig. 3 shows the method of 
construction very plainly. 

The cross members are sawed to the 
requisite shape and supporting forms are 
put in where necessary. On these shapes 
1'\-inch staves are fastened and their 
inside make the box the proper radii 
after sandpapering. At the end where the 
stepped section is shown several layers 
of strips are used. These are cut to the 
correct form and one set fastened on 
top of the other. 

The top of the box is then finished as 
shown at C in Fig. 4 and the core print 
for the nozzle core is placed. Around 
the outside. edges of the top are placed 
pieces of boiler iron which protect the 
face of the box. Holes are placed in 
these which fit pins on the drag of the 
flask. The core is made in the drag on 
a jarring machine so that it can be fitted 
to the cope and make the complete half 
of a turbine cylinder. 


Nozz_e Cores 


At D, Fig. 4, is shown the core box for 
the valve nozzle. There is an annular 
section around the main barrel of the 
cylinder which permits the steam to flow 
from the admission nozzle to the valve 
nozzle. The core for this section is made 
in conjunction with the cores for the 
nozzles. This valve-nozzle core is made 
in halves and the same core box is used 
for each half. Interchangeable parts are 
provided so that either a right-hand or 
left-hand half can be made. Those parts 
which are marked X are the ones that can 
be changed. 

Certain parts of this box have an ir- 
regular curved section that is worked out 
on the universal wood-working machine 
as shown in Fig. 5. This is one of the 
most useful and economical machines 
on the market for pattern-shop use. The 
details of its construction and operation 
were described and illustrated on page 
769, Part 1, Volume 32, of the AMERI- 
CAN MACHINIST. 

UNIVERSAL Woop WorRKER 

This Wadkin universal wood worker 
can be driven directly by a motor fastened 
to the main shaft or through belting as 
in this case. A 5-horsepower, 1130-revo- 
lution per minute, 60-cycle, three-phase 
induction motor is mounted on the floor 
and is belted to the shaft of the ma- 
chine. A potential starter for controlling 
the machine is mounted on the wall. Cone 
pulleys provide for speed variation. 

The movements of the head and table 
will permit of the cutting tool being 
brought into practically any position rela- 
tive to the work on the table. This, 
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coupled with auxiliary attachments to the 
table and a large assortment of cutting 
knives, permits of almost any sort of 
work being performed. 

By means of a supplementary top for 
the table it is possible to cut true cir- 
cular patterns. If the radius of the cir- 
cle is greater than the clearance of the 
machine, when the table is set with its 
center directly under the spindle, the 
work can be done in segments and turned 
with the top of the table, which in this 
case would be moved laterally on its 
track. Work up to four-foot radius can 
thus be handled. 


ExTRA FRAMES 


For work of longer radius, wooden 
frames have been arranged, as shown in 
Fig. 6, which are supported at one end 
by the table and at the other by a 
horse. It has a movable slide carrying 
a staff which is in line with the cutting 
spindle and which serves as a center 
about which to revolve work. 

This device can also be used for work 
which is too large to be carried by the 
table but which will clear the frame. 
Draft can be given the work by tilting the 
head to the desired angle. For the larger 
radii a tool is ground to the correct 
radius and its position changed at the 
end of each cut. 

In this latter case a hole is drilled 
through the tool, which is put in the 
holder and a belt passed through to 
clamp the two sides of the holder tightly 
together. This makes the adjustment of 
the tool easy and also holds it in such 
a manner that there is no possibility of 
its flying off if it should come loose. 


SMALL Cores 


Referring again to Fig. 4 the core 
boxes, E, F, G and H, are all used in 
connection with the admission nozzle. E 
is the main box and is for the central 
core. The division is through the center 
line of the live-steam admission pipe. 
This brings it off the center line of the 
nozzle and in consequence the loose 
piece marked Y is provided. After this 
is removed the box can be removed from 
the core. The small parts, shown with 
the pins in, form the guides for the en- 
tering live steam when that is used. 

The core formed in box F fits the cir- 
cular section shown at J in box E. The 
core is very easily and quickly made by 
sweeping up with the sweep provided. 

In box G is made a core which is 
pasted to core F and makes the opening 
to the annular chamber. 

In box H is made the core for part of 
the live-steam admission pipe and its 
support. A separate core is made for this 
section because of the fact that if it were 
made a part of the main pattern there 
would be difficulty in ramming the sand 
properly around it, besides the further 
trouble of having numerous removable 
pieces to bother the molder. 
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Fic. 5. WAbDKIN Woop WorKER SHAPING A SECTION OF CorRE Box 


CONCLUSIONS 

These are the parts which must be 
made in wood before it is possible to 
secure a turbine cylinder. To indicate 
to the molder just what each surface 
is for, the different parts are shellacked 
different colors. Yellow is used for core 
prints, white for finished surface and 
black for rough iron. 

After the workmen have completed the 
parts and they have been shellacked, the 
foreman carefully checks over all the 
measurements to see that the pattern has 
been correctly made and then has suit- 
ably numbered metal tags fastened on 
each piece. These tags serve to indicate 
the machine for which it is a pattern and 
where it should be stored. 

The design of the pattern and the 
method of making it all assist in de- 


creasing the cost of the output. The 
substitution of a half cylinder pattern 
with interchangeable nozzles in place of 
a complete pattern, makes the pattern 
cost much less and does not in any way 
impair the accuracy of the casting. In 
fact, it improves it. The cost is reduced 
to the extent involved by the amount of 
the material and labor required in mak- 
ing the other half of the pattern. 

The same can be said of core box D. 
Only a half box is used, with the conse- 
quent saving over the first cost of a 
complete box, while the quality of the 
completed core is fully as good as a 
solid core. Removable parts and sub- 
stitute pieces wherever advisable, reduce 
the cost of molding to a minimum, while 
the cost of the pattern is hardly in- 
creased at all. 




















Fic. 6. SPECIAL EXTENSION FOR SHAPING 


PIECE FOR Cort 


FINISHED 


Pieces OF LARGE RApbius. 
Box IN POSITION 
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Cost of Power, Heat and Light in Shops 


The increasing number of locations 
which offer cheap electric power from 
public-service corporations as an attrac- 
tion to new industrial work, makes it 
necessary to consider carefully the real 
value of the power offered, in connection 
with the contingent services which must 
be otherwise supplied. 

Electric power in the form of direct or 
alternating current, delivered at moderate 
voltage and at reasonable rates, presents 
an attractive proposition. Machinery can 
be operated by motors of familiar types, 
of moderate cost and with the possibility 
of variable speed; and small machines 
may be driven in groups from short line 
shafts. Electric transmission in itself 
comes very close to being superior in 
economy of power to shaft and belt trans- 
mission, so that it is usually found best, 
in constructing new shops, to provide en- 
gines with generators instead of belts and 
jackshafts, except where distances are 
short, power great and load constant. The 
problem may be therefore transferred at 
once to the power plant, and the compari- 
son made between the cost of the trans- 
formed current at the factory switch- 
board, plus the cost of heat for the 
buildings, and the cost of steam power. 

The economies of operation in large 
units make it obvious that the public 
service central station, being larger than 
any of the power plants which would be 
necessary for the factories which it sup- 
plies, ought to produce current at its 
switchboard at less cost than could be 
done by any of the smaller plants, and 
could, therefore, sell its current at rates 
which would eliminate such competition 
against the central station. There is only 
the cost of transmission and distribution, 
which generally will not be great enough 
to deprive the central plant of its ad- 
vantage. The real obstacle which limits 
the field of the central station service is 
its waste of the heat in its exhaust steam. 
If, however, the current is generated by 
water power, and the cost of electricity 
is thereby limited to the repairs, interest 
and depreciation on the development, and 
the slight expense for attendance, the sale 
price of current may be so iow that the 
proposition will be attractive under any 
conditions. 

The deciding factor, in the case of all 
but the smallest shops, is the cost of heat. 
In a warm climate, or in a shop full of 
forges or ovens, extra heat may be un- 
necessary. In temperate and cold cli- 
mates, the amount of heat required for 
the factory generally puts the public 
service out of the running. Central sta- 
tions operating by steam are recognizing 
the cost of the waste in their exhaust, so 
that many of them are now equipped to 
furnish heat to buildings in their neigh- 
horhood, and even to a great distance, by 


By Sterling H. Bunnell * 








An example, with figures, 
showing that in cold cli- 
mates it ts usually cheaper 
jor the shop to ve nerate its 
own power and heat with 
the exhaust steam, rather 
than purchase power from 
a public service company 
and heat the shop with a 
low-pressure boiler. = In 
moderate climates and when 
water power ws avatlable, 
the conditions may be re- 
versed, and in such cases 
the subject is worthy of 
study and calculation. 




















*Works manager, Griscom-Spencer Com 
pany, New York City. 


exhausting their engines into a system of 
low-pressure heating mains. 

The first step in making the comparison 
is to calculate the amount of heat re- 
quired for the factory. The various con- 
stants for loss of heat through walls, 
roofs and windows of various construc- 
tions, are given in pocket-books and 
works on heating and ventilation. The 
total exposed surface of the building be- 
ing calculeted, the heat loss in British 
thermal units per hour, per degree dif- 
ference in temperature inside and outside, 
is readily ascertained. The temperature 
difference varies with the hour, weather 
and season, but may be approximated by 
means of a table like the following, which 
was made for a city in the northern part 
of the United States, and for a factory 
in which the temperature desired was 60 


degrees. 
October 15 days, averaging 40° = 20° defi- 
creney In temperature 
15 days, averaging 50 10 
November 15 davs, averaging 20 10 
15 days, averaging 40 20 
December 10 days, averaging 5 65 
10 days, averaging > 2 5D 
10 days, averaging 15 1 
January 15 days, averaging 10° = 70° 
15 days, averaging 5 5S 
February 10 days, averaging 10 70° 
10 days, averaging O° = 60 
10 days, averaging 20 th) 
March.. 15 days, averaging 20° = 40 
15 davs eraging 40 20 
April... 15 days, averaging 40 20 
15 days, averaging 50° = 10 


In the works for which this table was 
made, the calculated loss of heat through 
all outside surfaces of buildings was 103,- 
000 British thermal units per degree dif- 
ference in temperature per hour. The 
greatest difference shown by the table is 
70 degrees; the corresponding heat loss 
is 7,210,000 British thermal units per 
hour. To supply this amount of heat 


would require a low-pressure heatin 
boiler, if operated at 10 pounds pressur> 
and receiving the returns at 180 degrees, 
of about 220 horsepower. Multiplyinz 
out the amounts of heat required, and the 
number of days for each, and allowing 
12 hours per day, six days per week, and 
50 per cent. extra for banking fires and 
maintaining some heat nights and Sun- 
days, the amount of coal necessary, at an 
evaporation of 7'. pounds of water per 
pound of coal, is fcuad to be about 1000 
tons for the period of seven months dur- 
ing which heat is required. If power for 
this factory is obtained from an electric 
generating station at a distance, the cost 
of heating the buildings is estimated as 
follows: 


ESTIMATE OF Cost OF HEATING FOR SEVEN 
MONTHS 


Value of 220-horsepower low-pressure 
boiler plant, without buildings, but in- 
ciuding setting and some piping from 
toiler to starting point of heating system, 
approximately $2400. 


Depreciation and repairs at 10 per 


cent. per annum eae ; $240.00 
Coal, 1000 tons at $3.00 : 3000 . 00 
Labor at $2.25 per day, 210 days, in- 

cluding fireman’s time cleaning 

boiler on Sunday : edhe 172.50 
Coal passer and laborer at $1.50 per 

day, 210 half days... i aan eave 157.50 
Supplies and incidentals eee ee 50 00 





Total operating cost per annum. . $3920 00 

The power requirement of this plant 
for the operation of machinery is 150 
horsepower throughout the year. The cost 
and operating expense of a steam plant 
to furnish 150 horsepower, with excess 
capacity sufficient to make up the de- 
ficiency in exhaust steam in the coldest 
periods, is estimated as follows: 
COST OF FURNISHING 150 HORSEPOWER 

12 MONTHS AND HEATING 
AS BEFORE. 


Value of 220-horsepower boiler plant 
for 125 Ib. pressure, otherwise same 
as before : $3500 .00 


Depreciation and repairs on boilers at 


10 per cent a 7 $350.00 
Depreciation and repairs on engines 

estimated on 10 per cent. basis 300 .00 
Coal for 150-horsepower at 4 Ib., 3120 

hours, $3.00 per ton eee 2808 .00 
Engineer, 360 days at $4.00 ; 1440.00 
Fireman, 360 days at 11 hours at 224¢ 890.00 


Labor coal passer‘and helper, 360 half 

days at $1.50 i 270.00 
Cylinder oil, $100.00, engine oil $72.00 172.00 
Packing, waste and supplies 109.00 
7 863 10.00 

Exhaust steam from this plant at 30 
pounds per horsepower per hour, ccn- 
taining 15 per cent. condensed water, 
would supply by the condensation of the 
remaining steam 3,422,000 British ther- 
mal units per hour, which is insufficient 
for heating whenever the difference in 
temperature inside and outside the fac- 
tory is more than 33 degrees, or for 120 
days. 

The average heat required during work- 
ing hours for 130 days at the estimated 
degrees difference in temperature per 
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hour is easily calculated to be 4,944,000 
British thermal units. 

The deficiency during the 120 days is, 
therefore, 1,502,000 British thermal units 
per hour, equivalent to about 1500 pounds 
steam or 200 pounds coal per hour, or a 
total of 200 x 12 « 120 x 3+ 2000= 
$432. 

And for heating nights and Sundays, 
say one-third the coal required for 


low pressure heating only 
Brought forward 


$1000.00 
6330.00 





Tota! cost of power and heat $7762.00 


As the power furnished to the factory 
amounts to 468,000 horsepower hours, the 
additional cost, as compared with the 
cost of furnishing heat only, is 57762 
$3920 or $3842 amounting to 82/100 cents 
per horsepower hour. Obviously no cen- 
tral station service could hope to compete 
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in price by furnishing power without heat 
to this factory in its cold climate. The 
calculation as given is not complete or 
exact, but greater accuracy could not 
alter the decision in this case. If the 
power required were much greater, or the 
heat requirements much less, it might be 
necessary to figure more closely the cost 
and operating expense of the power plant 
for the factory, and to consider the ad- 
vantage of having less of an investment 
in the factory plant, and perhaps, a de- 
crease in insurance rates, or the advant- 
age of location in a place where fuel 
might be more expensive, but other things 
more favorable. 

If steam in quantity were required, as 
for testing engines in manufacture, the 
extra expense of furnishing power for 
the factory would not include firemen’s 
wages. If electric lighting is done by the 


26) 


factory’s own power, the exhaust from 
these engines will help out the plant and 
decrease the quantity of coal burned for 
heating alone. In the case of lighting, 
the central station may furnish lamps and 
trim them without extra charge, which 
goes to decrease the factory expense and 
is a point in favor of the central station 
service. 

In general, it may be concluded that 
large machine shops located in the north- 
ern row of States of the country will find 
it more economical to provide their own 
power. Shops located in the central belt 
may occasionally be served so cheaply by 
the public-service plant as to give the 
latter the advantage. Small shops in the 
northern districts, and large shops every- 
where, can only determine the relative 
advantage by a careful calculation in each 


separate case. 








Pneumatic 


Fig. 1 shows one of the many uses 
made of the pneumatic work holder which 
is provided for every machine having 
need of it in the Beech Grove shops of 
the Big Four Railroad. Its most fre- 
quent application is in connection with 
radial-drill work, as can be seen in this 
instance. It consists primarily of the 
pneumatic cylinder A, which has a pipe 
from the air line running into its base. 
When air is admitted it forces the plunger 
B up against the clamping lever C. This 
clamping lever fulcrums in the yoke D, 
which is made to be easily fastened to 
any part of the table by T-headed bolts 
so that it can be applied in almost any 
position. 

Another view of this work holder can 
be had in Fig. 2 and any shops having 
air-pipe connections will find it a great 
time saver as it entirely does away with 
the use of straps and bolts in any work 
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PNEUMATIC CLAMP 


Railroad 


Editorial Correspondence 








Device operated by com 
pressed air for holding work 
to be drilled; for breaking 
out old staybolts; jor rolling 
flat seams oj boiler jackets, 
and jor swaging and scarj 
ing flues. 
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\, Feed Pipe leading to 
Three-way Cock on 
Front of Tab! p 


Fic. 2. DETAILS OF THI 


va 


Shop Tool 


of its-kind. A small cock controlling the 
air supply makes it very easy for the op 
rator to clamp the release work instant- 
ly, which will be found very convenient 
when setting for a particular location. 








We recently saw a gear-tooth cutter 
which had cut 111 inches at the rate of 
4 1/16-inch feeds per minute in 4-pitch 
gears. The gear blanks were 45-point 
carbon steel and the cutting speed 75 feet 
per minute. The cutter had not been 
ground during the work. 
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Chemical Standards for Iron Castings’ 


Cast iron is a complex alloy of six or 
more elements. The common elements 
are: Iron, carbon, silicon, sulphur, phos- 
phorus, manganese; and the other ele- 
ments sometimes present are: Copper, 
nickel, oxygen, nitrogen, aluminum, ti- 
tanium and vanadium. 

Iron occurs in three allotropic forms 
known as alpha, beta, and gamma, whose 
properties differ greatly. Absolutely pure 
iron is unsuitable for castings. 

Carbon is the most important element 
in cast iron. It exists in many forms, 
all of which are included under the two 
heads of graphite and combined carbon. 

There is still much doubt about the 
iron-carbon diagram. Upton’s construc- 
tion is the most recent and probably near- 
est the truth. This diagram holds only 
for very slow cooling, but gives us a con- 
sistent basis of reasoning, 

The total carbon is dependent upon the 
temperature in the blast furnace, the con- 
ditions of melting and the percentage of 
other metalloids. 

Graphite weakens iron. The amount 
depends upon the per cent. of total car- 
bon, the rate of cooling, the per cent. of 
silicon, the per cent. of sulphur, and the 
per cent. of manganese. The normal 
graphite limits are shown by equations. 

Combined carbon hardens iron and 
may increase or decrease the strength. 
The amount depends upon the per cent. 
silicon, the rate of cooling, the per cent. 
sulphur and the per cent, manganese. 

The approximate effects of carbon are 
shown diagrammatically. 

Silicon exists ir cast iron in the form 
of silicides. Its chief effects are through 
its action on the carbon. 

Increasing the silicon the 
total carbon because it replaces carbon in 


decreases 


the molten solution. 

Increasing the 
graphite because it replaces 
the solid solution, the displaced carbon 
being precipitated as graphite. 


increases the 
carbon in 


silicon 


Iron-carbon diagrams for commercial 
cast irons containing 1, 2 and 3 per cent 
silicon are given and explained. The 


of malleableizing and of Custer’s 
these diagrams. 


theory 
process is explained by 


IMPURITIES 


Phosphorus exists in cast iron as the 
phosphide Fe,P which is insoluble in the 
solid iron-carbon solution. It forms a 
containing 2 per cent 
cent, phosphorus, and 
has a freez- 
Fahrenheit. 
Phosphorus total carbon 


ind the relationship is shown by a dia- 


eutectic 

per 
iron, 

1740 


decreases 


ternary 
carbon, 6.7 
91.3 per cent which 
degrees 


the 


ing point of 


gram. 

The net effect of 1 per cent. phosphorus 
temperature at which 
degrees Fahrenheit, 


lower the 


begins 50 


is to 


freezing 


By John Jermain Porter 








Cast tron treated as an alloy 
and the effect of the various im- 
gredients present in the metal or 
used in making the required 
mixtures. 

The physical properties of the 
metal and its behavior at differ- 
ent temperatures. 

The 


and the chemical composition o} 


classifu alton oj] castings 


iron castings as used jor various 
purposes with a suggestion as to 
the best mixture to use jor numer- 
ous purposes to which tron cast- 


ings are put. 




















*Condensed report of paper read as a re 
port of the committee before the American 
Foundrymen’s Association, at Detroit, Mich 


temperature at which freezing 
ends degrees Fahrenheit, 
the temperature range of solidification 
from 50 degrees to 375 degrees Fahren- 
heit. 


lower the 


$25 increase 


According to Upton, the effect of phos- 
phorus on carbon is to slightly increase 
graphite and decrease total carbon. 

Sulphur exists in cast iron as iron sul- 
phide and manganese sulphide. 

Iron sulphide forms a eutectic with 
iron melting at 1780 degrees Fahrenheit 
and insoluble in the solid iron-carbon 
solution. It therefore forms films he 
tween the iron crystals and causes brittle- 
ness. 

Manganese sulphide does not form 
these films and is less detrimental, Man- 
ganese has a greater affinity than iron 
for sulphur and with enough mangan- 
ese all the sulphur will be in combination 
with it. 

Sulphur has a greater tendency to seg- 
regate than any other constituent of cast 
iron. This tendency is greatest with man- 
ganese sulphide. 

Sulphur tends to decrease graphite and 
increase combined carbon. Upton’s ex- 
planation of this is given. 

The presence of 
amount of sulphur which cast iron can 
take up. Much sulpbur reduces the to- 
tal carbon, and vice versa. 


silicon decreases the 


OTHER METALS PRESENT 


cast iron as 
manganese 


Manganese exist in 
sulphide or as 
According to Upton’s theory, 
carbide not exist, but 
the manganese is in the form of a solid 


mav 
menganese 
carbide 


manganese does 


solution. 
isfactory, 

Manganese has little effect on the melt- 
ing point or composition of the iron-car- 
bon eutectic. It strongly retards the 
gamma to alpha transformation and thus 
tends to harden iron. 

Manganese can neutralize sulphur and 
will also remove dissolved oxide at high 
temperatures as in the blast furnace. 

Traces of copper are common in pig 
iron. Its effects on cast iron are poorly 
understood. In steel, copper increases 
fluidity, hardness, and tensile strength, 
and decreases ductility and ease of forg- 
ing. Cast iron will take up only about 
5 per cent. copper and this does not af- 
fect the casting properties. Copper ac- 
centuates the red-shortness due to sul- 
phur through the formation of the ternary 
Fe-Cu-S eutectic. Copper prevents a 
complete evolution of sulphur in iron 
analysis. 

Small amounts of nickel occur in many 
pig irons. Its chief effect is to lower 
the gamma-alpha transformation temper- 
ature and to increase the graphite. Its 
effects on the strength and ductility of 
cast iron are relatively unimportant. 


This theory does not seem sat- 


GASES AND PURIFIERS 


Oxvgen probably exists in cast iron 


and causes lack of fluidity, weakness, 
brittleness, unsoundness, etc. 

White iron is most liable to this 
trouble. The variable quality of differ- 


ent brands of iron may be due to more 
or less oxygen, 

Deoxidizing agents, titanium, vanadi- 
um, aluminum, manganese and _ silicon 
may be used. 

Little is known regarding the effects 
of nitrogen on cast iron. If present in 
any quantity it probably causes weakness 
and brittleness. It exists in iron as a 
nitride and can be removed by means of 
titanium, 

Aluminum is sometimes added to cast 
iron. A few tenths per cent. causes finer 
grain, freedom from  blowholes, de- 
creases the tendency to chill, decreases 
the hardness, increases the strength, im- 
proves the elasticity. These effects are 
probably due to its deoxidizing power. 
Large amounts of aluminum decrease 
fluidity and increase combined carbon. 

Titanium is used as a deoxidizer. It 
mav be added to cast iron as ferro-titan 
ium alloy in the cupola or in the ladle, 
or as titanium thermite in the ladle. 

Doctor Moldenke’s experiments show 
52 per cent. increase in strength for gray 
iron and 18 per cent. increase for white 
iron, which has been treated with titani- 
um. Only 0.05 per cent. titanium is ne- 


cessary. 
Titanium does not affect hardness or 
shrinkage of grav iron, but on white iron 
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CHEMICAT 


Comb 
Silicon Sulphur Phos Mang. Carb. 
Acip RESISTING CASTINGS 
1.00% 0. 050°, 0. 50° 
2.20 low 0.20 0.41 
0.80-2.00 0.02-0.038 0.40-0.60 1.00-2.00 
sug 1.00-2.00 und. 0.05 und. 0.40 1.00-1.50 
AGRICULTURAL MACHINERY, ORDINARY 
2 20-2. 80°) und. 0. O85* und. 0.70, und. 0.70° 
9 65 0.050 oO 81 0.70 0. 15° 
2.25 0.070 0.70 0.80 0.30 
2 10 0. O68 0.73 0.45 0.47 
2.00 0.089 0.89 0.46 0.50 
Sug. 2? 0O- 2.50 0.06-0.08 0.60-0 80 0.60-0.80 
AGRICULTURAL MACHINERY, Very THIN 
» OOF; Oo. 050°, Oo 85 oO 7O°, 0.10°, 
2 50 0.080 0.65 0.60 0.30 
Sug. » 25-2.75 0.06-0.08 0.70-0.90 0.50-0.70 
AIR CYLINDERS 
1.20-1.50° und. 0.09°, O.35-0.60°5, 0.50-0.80' 
1.00 0.074 0.50 0.65 
. a O.OS85 0.40 0 70 0 70 
0.05 0.100 0 30 0 90 oO. s0 
2.00 0.070 Oo 30 0 60 oOo 40 
Sug 1.00-1.75 und. 0.09 0.30-0.50 0.702090 
AMMONIA CYLINDERS 
1. 20-1.90°) und. 0.005' und. 0. 70° 0 60-0. 80° 
Sug 100 1.75 und. 0.09 0.30-0.50 0.70-0.90 
ANNEALING Boxes, Pors ano Pans 
1. 20° 0 oOo0°, 0. 10° 0.40 
1.80 0.038 0 70 0 60 
1.53 0 O41 0. 33 1 0S OSS 
sug 1.40-1.60 und. 0.06 und. 0.20 0.60-1.00 
AL TOMORILE CASTINGS 
1 SO¢ 0.0380 0 50 oO 70 oO oo 
1 65 oO O76 O 45 Oo 65 O 55 
> > oO 72 0 oOo oO 70 oO Ww 
. Siig 175-2 >» und. O.OS O.40-0. 50 O 60-0 (80 
Ar roveorite CYLINDERS 
1 65 0 O76° 0 45° 0. 65 0.55 
> 31 oO oof oO 50 0 43 oO 51 
> 70 O O58 0 46 oO 23 44 
»> AD 0. 102 0.72 0 41 41 
P| » ’ 0 O83 0 457 0 47 ol] 
: > AA 0 104 Oo 82 0 32 0 09 
4 > OS oO OW ao su 0 27 Mo 14 
i 7 0 111 0.73 Oo 3S 0 10 
> 30 oO Ost o SI 0.52 ooo 
1 oo 0 OSS 0 } oO 42 0 66 
; 6 0 1590 oO 43 0 44 0 08 
l 4 oO ool a oSS 0 48 Oo 6 
1 7 0 06S oOo 44 Oo Sv 0 62 
] ts 0 O9o38 0 62 O 52 Oo 76 
1.43 0 O75 oo 0 60 
] ra) oO 1048 oO SH oO 43 
} uo 0 30 0 65 0.39 Oo 45 
; xO oO Oop 0 70 Oo 340 “ 4 
" Oo Ou0 OO SS 0 oo “ 1) 
> | » OO und. 0.08 0.40-0.50 0. 60-0.80 O55 0 
\crovMentite Fry WHeens 
> 35 0.072", 0. 60 0. 70 0 40 
,.10 0.045 O35 0.55 0.27 
>» 25-27 SO und. 0.07 0.40-0.50 0.50-0.70 
Batis ror Bat Mitis 
1 oo 0 100 oO 30 0 50 
Sug 1 00-1 25 und. 0.08 und. 0.20 0. 6061.00 
; Bep PLATES 
2.20 oO O9o0 O OO Oo 50 
1.32 0 OOO 0 40 oOo 60 
1.05 0 2S oo 0.72 
1.So Oo OS0 oO oO Os Oo SO 
1 sO? 20 0. O4-0.06 0.45-0 0 40-0. 50 O. 40-4) 
1 65-1.85 0 O70 0.6 0 SO 0.6000 75 
Sug 1 25-1.75 und. 0.10 0 Oo 50 0 60-0 80 
BorLerR CASTINGS 
2. 50 und. 0.07 und. O. 20 0 SO-1.0 
2. 2a Oo Oooo o ov i) a 
sug ? OO 2 SO und. 0.06 und. 0. 20 0. 60-1.0 
BRAKE SHOES 
l ) ow 
? OO} 2 SO und. O.15 und. Oo 70 ind. O.70 
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lessens the depth of chill and makes the 
remaining chill much harder. 

Vanadium may be added to cast iron as 
a ferro-vanadium alloy. Doctor Mol- 
denke’s experiments indicate that small 
amounts greatly increase the strength of 
cast iron, especially of white iron. It is 
also thought to increase the resistance to 
shock. 


PROPERTIES OF CAST IRON 


The strength of cast iron is dependent 
upon nine factors: 1, per cent. of graph- 
ite; 2, size of graphite flakes; 3, per cent. 
of combined carbon; 4, size of primary 
crystals of solid solution, Fe-C-Si; 5, 
amount of dissolved oxide; 6, per cent, of 
phosphorus; 7, per cent. of sulphur; 8, 
per cent. of silicon; 9, per cent. of man- 
ganese. 

The best method of reducing graphite is 
to reduce total carbon by the use of low- 
carbon pig iron, by melting in the air 
furnace, or by the use of steel scrap in 
the cupola mixture. The chief difficulties 
in making semi-steel are, trouble with 
blowhoies, high shrinkage, imperfect 
mixture of steel and iron, and absorption 
of carbon in the cupola. 

The size of graphite flakes accounts for 
many cases of difference in strength of 
irons of the same composition. The fac- 
tors influencing the size are very poorly 
understood. Among them may be rate 
of cooling, pouring temperature, time 
which iron has remained in the molten 
state, presence of dissolved oxide, pres- 
ence of steel scrap in the mixture, mix- 
ture of different brands, nature of ore 
from which iron is made, and treatment 
in the blast furnace, per cent. metalloids. 

From analogy with steel combined car- 
bon probably increases the strength of 
cast iron up to about 9 per cent.; beyond 
that, decreasing it again. 

Size of primary crystals of solid solu- 
tion Fe-C-Si should, by analogy with 
steel, be important. This is uncertain. 

The effect of dissolved oxide is prob- 
ably important. To reduce oxide we may 
get the best brands of pig iron, avoid 
oxidizing conditions in the cupola, and 
use deoxidizing agents. 

Phosphorus lessens strength, particu- 
larly resistance to shock. One per cent. 
produces a marked effect. 

Sulphur may indirectly strengthen iron 
through decreasing the graphite, but is 
more likely to weaken it through causing 
blowholes and high shrinkage. 

Silicon and manganese act chiefly indi- 
rectly. Silicon should be kept as low 
as possible and still have the necessary 
softness, Manganese should be high, but 
if too high produces weakness. 

Practical rules for making strong cast- 
ings and a table of analysis of strong 
‘rons are given. 


TOUGHNESS AND HARDNESS 


Of the elastic properties only tough- 
ness and elasticity are important in cast 
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iron. The sum of these properties is 
given by the deflection. The factors in- 
fluencing them are about the same as 
those influencing strength. Practical 
rules for obtaining the maximum tough- 
ness and elasticity and a table of very 
tough irons are given. 

Maximum rigidity with the least sac- 
tifice of strength and toughness is ob- 
tained through the use of manganese and 
combined carbon. 

Hardness is due both to combined car- 
bon and gamma solid solution. The latter 
explains the cases of hard cast iron which 
are yet low in combined carbon. 

Phosphorus has only a slight harden- 
ing effect. Manganese may soften iron 
through its action on the sulphur, but in 
Sulphur 
Silicon 


larger amounts will harden it. 
is an energetic hardening agent. 
softens iron due to its action in decreas- 
ing combined carbon up to a certain point. 
Beyond this point it hardens, due to its 
direct action. The relationship between 
hardness and silicon is shown by a dia- 
gram. 

Combined carbon is the chief harden- 
ing agent in cast iron. Gamma solid so- 
lution is formed by rapid cooling from 
above 1300 degrees Fahrenheit and may 
cause hardness in some cases. 

In chilled iron the factors influencing 
the depth and quality of the chill are, 
pouring temperature, and percentage of 
silicon, sulphur, phosphorus and _ total 
carbon. 

The higher the pouring temperature the 
deeper the chill. A table showing the re- 
lation between the per cent. silicon and 
the depth of chill is given. Sulphur 
causes a brittle chill and is undesirable. 
Phosphorus injures the strength of chill 
and causes a sharp line between the 
white and gray portions. Manganese in- 
creases the hardness of the chill and its 
resistance to heat strains. 

The grain structure and porosity de- 
pend on the size and percentage of the 
graphite. Practical rules for getting close 
grained, dense iron are given. 


SHRINKAGE 


The term shrinkage includes contrac- 
tion of the fluid mass or “shrinkage” and 
contraction of the solid mass or “contrac- 
tion.” 

The mechanism of fluid contraction is 
not well understood. It is less the great- 
er the amount of graphite. The ten- 
dency to fotm shrink holes bears little 
relation to chemical composition, but 
varies in different brands of iron. A 
means in testing this tendency is de- 
scribed. 

Shrinkage curves showing the manner 
in which the solid mass contracts are 
given. The first expansion is due to the 
separation of graphite. The second ex- 
pansion is due to the solidification of the 
phosphide eutectic. The third expansion 
is probably due to the change of the iron 
from the alpha to samma form. 
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Rules of obtaining minimum shrinkage 
are given, 


FUSIBILITY, FLUIDITY AND EXPANSION 


The fusibility of cast iron depends 
primarily on combined carbon, and to a 
less extent on the phosphorus. Graphite 
affects the melting point only in so far as 
it dissolves in the iron at temperatures 
below the melting point. A diagram and 
table are given showing the experimental 
results of Doctor Moldenke. 

Fluidity is determined by per cent. sili- 
con, per cent. phosphorus, freedom from 
dissolved oxide and temperature above 
the freezing point. Practical rules for ob- 
taining fluid iron are given. 

The factors affecting resistance to heat 
are, per cent, phosphorus, sulphur and 
combined carbon and the density or 
closeness of grain. 

Cast iron undergoes a permanent ex- 
pansion on repeated heatings. It may in- 
crease as much as 46 per cent. by vol- 
ume. The strength is decreased propor- 
tionately. A minimum temperature of 
i200 degrees Fahrenheit is necessary. 
The growth is favored by the pressure 
of graphite and silicon. This growth is 
rrobably connected with the change from 
the alpha to the gamma state, taking 
place at about 1300 degrees. 

4 summary of published statements 
regarding the proper composition for 
castings exposed to high temperatures is 
given, 

Behavior of cast iron at low tempera- 
tures is unimportant and is only men- 
tioned. 

Of the electrical properties of cast iron, 
permeability only is of importance. Some 
typical permeability curves are shown. 
The effects of the various elements on 
permeability are shown diagrammatically. 
Practical rules for obtaining high-perme- 
ability iron are given. 

The factors influencing the resistance 
of cast iron to corrosion are poorly un- 
derstood. A summary of published in- 
formation along this line is given. Prac- 
tical rules for obtaining castings resistant 
to corrosion are given. 

Two classes of castings subject to wear 
are typified by a grinding roll and a brake 
shoe. Practical rules are given for ob- 
taining resistance to wear. 

There are no data as to the relation be- 
tween the composition of cast iron and its 
coefficient of friction. 

Blowholes may be caused by oxidized 
metal or by excess of sulphur. Dirty 
castings may be due to high sulphur, 
kish or segregated graphite, or oxidized 
metal. Porosity is usually caused by 
kish, Pinholes are often due to exces- 
sive sulphur. Segregation is the greatest 
in the case of high-phosphorus and high- 
sulphur iron 

White spots in the interior of castings 
are usually due to the iron boiling in 
the bottom of the cupola. Shrinkage 
Strains mav be aggravated by high sul- 
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phur. High phosphorus improves the 
surface or skin of castings and high man- 
ganese will cause the sand to peel 


readily, 
CHEMICAL STANDARDS FOR IRON CASTINGS 


Regarding the classification of castings, 
it is evidently impossible to consider as 
separate cases all the different patterns. 
Nor would this be desirable, since any 
foundry must itself class its castings into 
comparatively few groups which are each 
poured from one kind of iron. For ex- 
ample, a shop doing machine-tool work 
mav make castings from several hundred 
patterns and will use not to exceed four 
mixtures of iron for all of these, prob- 
ably dividing the work into light, medium 
and heavy castings. with possibly a spe- 
cial mixture for pulleys. It is thought, 
therefore, that a classification according 
to use or properties necessary is in the 
majority of cases desirable. 

Thickness is, of course, taken into con- 
sideration, since this largely determines 
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the percentage of silicon necessary, and 
it has been the aim to subdivide the vari- 
ous classes according to section wher- 
ever possible. In this respect the writer 
has endeavored to follow the definitions 
of the American Society for Testing Ma- 
terials, who have grouped castings ac- 
cording to thickness as follows: 

“Castings having any section less than 
one-half of an inch thick shall be known 
as light castings.” 

“Castings in which no section is less 
than 2 inches thick shall be known as 


~~ 


” 


heavy castings. 

“Medium castings are those not in- 
cluded in the above definitions.” 

The last analysis under each head is 
preceded by the work “Sug.” (abbre- 
viated from suggested) and is the tenta- 
tive standard or probable best analysis 
suggested by your committee. It should 
be clearly understood in this connection 
that while this is based on careful study 
of both theory and practice, it represents 
only the individual opinion of the writer 
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and is not necessarily infallible, Under 
is abreviated by “und.” 

Furthermore, these suggestions are 
incomplete in certain other respects. The 
most desirable percentage of silicon, for 
example, will depend largely on the exact 
thickness of the casting and the practice 
followed in shaking out. These factors, 
being in many cases undetermined, have 
been allowed for by giving fairly wide 
limits to this element. Again, the possi- 
bilities in the use of purifying alloys have 
not been taken into account here, al- 
though they have been discussed in the 
preceding parts, and the use of steel 
scrap has been ignored except that the 
“low” total carbon specified in some 
cases must, as a rule, be obtained in this 
way. Finally, in many cases a very wide 
range of composition is permissible and 
compatible with the best results. 

The compositions for various purposes 
are given in the accompanying table, ar- 
ranged alphabetically, and will be com. 
pleted in the next two issues. 








Utilit 

It often happens that a mar sees a 
patent number and date on a machine. 
He is perhaps desirous of using some- 
thing as near to the device marked as the 
patent will permit, and so sends to the 
patent office tor a copy. 

Now, if he wishes, he zan go still fur- 
ther than this and send for a history of 
the case during the time the application 
was in the patent office. This 1s called 
a “file wrapper and contents” and wili 
give the original specification and claims 
and every action by the office aid re- 
sponse by the applicant. 

From this he can see just what refer- 
ences and arguments were made against 
the application and by getting copies of 
the references will have a fair idea of 
the state of the art in that particular 
case. This is not always complete as 
the office may not have cited all the ref- 
erences that it had, nor some which were 
broader and would be infringed by the 
patent in question, 

If he wishes to, see who the present 
owner of the patent is, he can also send 
for a copy of the “title.” Assignments 
of patents are supposed to be filed with 
the commissioner for recording within 
three months of their execution, and it 
is from these records that the title is 
searched. 

These “files and contents” can be ob- 
tained from the commissioner of natents 
at a charge of ter cents a !|.undred words 
and the “title” «f a patent at the rate of 
one dollar ‘for the certificate and the 
search, if for an hour or less, and fifty 
cents for each additional hour. They can 
also be obtained from typewriter firms 
in Washington, and if haste is a requis- 


ft Patent Publicity 


By Irving D. Kimball 








Some pointers to invent- 
ors on securing imjorma- 
tion as to prior state of the 
art by securing “file wrap- 
per and contents” from Pat- 
ent Office or outside firms. 




















ite, this is the best way. For instance, 
a history is wanted at once. Unless one 
has an account in the office, he is un- 
able to telegraph his order, and even if 
he has money on deposit there, if a large 
number of orders are on file, he may 
have to wait several days. Through an 
outside typewriter, in emergency cases, a 
file can often be mailed the same day 
the order is received. The writer has 
found some of these firms in Washing- 
ton very efficient in this work. 

It is sometimes advisable to inquire 
for an approximate cost, before order- 
ing a copy of a file wrappers and con- 
tents. Two or three substitute specifica- 
tions may have been filed and one or 
two hundred claims. The usual cost is 
but a few dollars, but it might be $20 
or more, in a long, hard fought case, 

The public at large cannot always af- 
ford to send for copies of the files, and 
it would seem that no injustice would be 
done if the office should publish the rer- 
erences cited in an application. This 
could be easily done in the heading of 
the patent specification by saying: “The 


following patents were cited as refer- 
ences in the application for this patent 
ae ” stating the names, num- 
bers and dates of the patents and the 
country in which they were patented. 

This would not be giving any more in- 
formation than is now available, as the 
tiles of all issued patents can be exam- 
ined at the patent office. But it would 
give such information to the poor man, 
as well as to the rich man or the corpor- 
ation. 

It also would seem as though the inter- 
ests of the public would be served if the 
office were compelled to call the appli- 
cant’s attention to every pertinent ref- 
erence, instead of to the two or three 
strongest ones. In searching the files it 
would not be difficult for the examiner to 
also make a note of any patents which 
are likely to cover the applicant’s inven- 
tion. 

This would not mean that the office 
should undertake to enter into contro- 
versy with the applicant, as to whether 
a patent is broader than his application 
or not, but that the office should simply 
call the applicant’s attention to any pat- 
ents which it would be to his advantage 
to know and which he should know, in 
order to intelligently handle his inven- 
tion. This additional publicity would be 
of value to the public when it became 
open to inspection upon the issuance of 
the patent and would be of considerable 
service in many cases. 








Every good chemical analysis may not 
indicate a good bar of steel, but every 
poor analysis shows up a bad one. 
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Letters from Practical Men 




















Testing Locomotive Pop 
Valves 








The halftone illustrates a plant de- 
signed for testing and setting iocomotive 
pops by air at the desired pressure. It 
will be found that there is but a very 
small variation between a pop set with 
air and one set with steam at the same 
pressure, and by using air the workman 
is better able to make the adjustments 
before the pop is applied to the loco- 
motive. 

This plant comprises a main air pipe 
A, which in our case carries 100 pounds 
air pressure; an auxiliary air drum B, 
a 9'4-inch Westinghouse air pump C J, 
with the air end bushed to 7 inches, and 
an air drum D, into which high-pressure 
air is delivered by cylinder J. Drum D 
is equipped with a pressure gage E, and 
a valve F where pops may be attached; 
also drain cock at bottom of drum. ‘The 
air pump is bolted to the side of the 
drum, as shown in halftone. 

To operate, open valve G and fill drum 
D with air at 100 pounds pressure. 
Close valve G and open valve H, which 
fills auxiliary drum B at the same pres- 
sure; then open throttle 7, which starts 
air pump C J and pumps air from drum 
B into drum D, increasing the pressure 
in the latter as high as 225 pounds per 
square inch. 

It would be impossible to get such a 
pressure if drum B were not used, as 
the action of the air from drum B piped 
into the inlet of air cylinder J, gives the 
pump more working power, by helping 
cylinder C. 

The air pump is oiled by lubricator 
K, which is an old steam _ lubricator 
turned upside down, and acts as a drop 
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| making things in machine 


Yoncerning the details of 


shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 
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LOCOMOTIVE PoOP-TESTING OUTFIT 


feed instead of a float-feed lubricator. 
It works on all occasions without the 
least trouble. 

This plant was built at the C. C. C. & 
St. L. R. R. shops, at Urbana, IIL, under 
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direction of A. F. Bradford, general 
foreman. 
Urbana, Ill. E. J. Buckset 








An Australian Backing-off 
Attachment 








[he sketches illustrate a lathe backing. 
off attachment which I saw when visiting 
a Sydney works some months ago. 

A, Figs. 1 and 2, is an ordinary face 
plate mounted on the spindle end. En- 
gaging in two opposite slots are pins BB 
which rotate crank-pin plate C, thus im 
parting the desired oscillation to spindle 
D through rods EE and crank F. Slide 
bar G controlling the movement of the 
lower ends of rods E E, slides in bracket 
H secured to ribs inside the lathe bed. 
Spindle D is mounted in bracket J, which 
is clamped to the lathe bed, and which 
carries at its outer end a chuck. The en- 
larged end of spindle D is provided with 
a slot across its face into which is fitted 
the driving plate K enabling cutter man 
drel L to be set to the requisite degree of 
eccentricity. 
slot in the spindle end to avoid possibility 
of rotating the cutter mandrel when the 
chuck is operated. 

Each tooth of the cutter is backed off 
separately. The dividing is done by 


Sleeve M engages with the 


loosening the chuck and rotating the cut- 
ter mandrel, the correct location of the 
teeth being determined by a hight gage 
from the lathe body, the spindle D be 
ing in the same angular position when 
dividing for each tooth. This allows for 
a minimum space between cutter teeth 
as adjustment can be made so that the 
front edge of the adjacent tooth can b 
run up close to the backing-off cool. 








AUSTRALIAN BACKING OFF ATTACHMENT 
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This attachment involves no unship- 
ping of the tool-slide screw; it can be en- 
tirely removed by unscrewing the face 
plate and unclamping the bracket J. It 
leaves the tool slide independent, avoid- 
ing to and fro motion, and it permits of 
easy adjustment of angular movement for 
various numbers of teeth to be backed 
off, and of eccentricity to suit the back- 
ing off required. 

Fig. 1 is the front view of the com- 
plete attachment, the chuck being shown 
in section. Fig. 2 is an end view showing 
the arangement of face plate, crank plate 
and rods for oscillating spindle D. Fig. 3 
is an end view of driving plate K show- 
ing the projection for the slot in the 
spindle and the slotted holes for the 
clamping screws. Fig. 5 is a diagram 
showing the action of the device. 

Manly, N. S. W. JosepH Je 
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Sharpening a Drawing Pen 











Sharpening a drawing pen is not a task 
eagerly sought by the average draftsman. 
In fact, the pen is generally allowed 
to fall into a serious state of decrepitude 
before, from sheer necessity, it is handed 
for repair either to an instrument maker 
r to someone who, by practice, has be- 
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Fic. 1. THE SURFACES OF THE DRAW- 
ING PEN 





come expert in sharpening them. The 
usual method is to bring the blades to- 
gether and round off, on a whetstone, the 
worn points to the desired contour. The 
nibs are then of the same length and 
shape. By careful manipulation of a 
moderately coarse stone, the points are 
ground from the outside, only, to a sharp 
edge and finished off in the same manner 
with a hard, smooth stone. 

While it is perfectly possible to satis- 
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factorily sharpen a pen by this means, 
which is the one recommended by at 
least one prominent manufacturer, unless 
in skilful hands, the outer surface of the 
pen is more likely to consist of a num- 
ber of small facets, than of a continuous 
contour, and, further, it is not an easy 
matter to secure a uniformly sharp edge 
without somewhat marring the previously 
rounded point. It may be particularly 
mentioned that on no account should the 
flat interior surface of the blade ever be 
touched with the stone. 

On careful examination it will be no- 
ticed that the two blades consist approx- 
imately of a double curved surface of 
revolution intersected by planes, produc- 
ing the shape of point shown in Fig. 1 
(a). It follows that if the pen is suitably 
clamped and the whetstone be guided 
tangent to the curved outer surface of the 
blade, the contour at b will result from 
the intersection of the new surface and 
the inner surface, as the material is 
ground away. Such an apparatus might 
be well worth building if something 
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Fic. 2. SHARPENING DRAWING PEN WIT!] 
CARBORUNDUM CLOTH 


equally good and costing next to nothing 
were not available. The substitute is a 
narrow strip of carborundum cloth and a 
ciamp to hold the pen. The only other 
tool required is an ordinary magnifying 
glass. 

Fig. 2 shows better than any verbal 
description the method of working. The 
blades need not be initially rounded and 
ground to the same length. The grinding 
away of the material produces the cor- 
rect point, something like a narrow el- 
lipse, and the blades may be brought to 
equal length by the obvious method of 
giving the longer one a further grinding. 
Even with very little practice, the results 
are surprisingly excellent, and might eas- 
ily be mistaken for the work of an instru- 
ment maker. It may be suggested that 
the excessively sharp edge is objection- 
able, but that is a fault equally applic- 
able to the whetstone process and one 
quickly corrected by a few strokes on a 
piece of worn carborundum cloth. 

Lucien E, PICOLET. 

Philadelphia, Penn. 
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A Special Boring Job on the 
Lathe 








Some little time ago our shop ran 
across a job of boring out a number 
of cast-iron columns of different diam- 
eters, but all of the same length. The 
interesting part of the job was that the 
columns were much too long for our 
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SPECIAL BorRING JOB ON THE LATHE 


biggest lathe, putting any boring-bar or 
steady-rest method out of the question. 
So I made a cast-iron plate as shown in 
Figs. 1 and 2, finished it on the back 
and one edge, and put a short bar in the 
boss which we provided with a binder 
screw, as may be seen. A piece of square 
self-hardening steel for a cutter com- 
pleted the “special tools.” 

This boring plate was placed in the 
independent chuck. This gave an easy 
and close method of adjustment for the 
varying diameters. As to the castings 
themselves, they were clamped to blocks 
on the carriage. 

When completed, we had a very fair 
job of work done with very little money 
tied up in fixtures that might or might 
not ever be of use again. 

SiLaAs F, CRONK. 

Middletown, N, Y. 








The Section Liner for Let- 
tering 








As a mining engineer who occasional- 
ly uses drafting tools, I take the privil- 
ege of offering a suggestion in regard to 
the use of the section liner. In doing 
some block lettering lately, I happened 
on to the fact that this instrument is 
excellent for lettering. None of the boys 
here had ever heard of this use for that 
instrument, and so it may be a new idea. 

In any class of lettering, except fancy 
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free-hand work, the section liner is set 
so that the space between lines will be 
one-fifth of the hight of a 4x5 letter, and 
then when used against a straight-edge 
the liner will take care of all spacing, 
giving a high class of work in less time 
than it takes to do a poor job after the 
usual method. In titles or other work 
of that type, by counting to the center 
and then working in both directions, a 
good spacing is obtained with the great- 
est ease. 

Of course this wili be of value only 
in lettering of sufficient importance to 
justify penciling before it is finally inked. 

B. BRYAN. 

Buenos Aires, South America. 





A Ball Turning Tool 














The accompanying sketch shows a very 
efficient tool for turning balls, such as 
are used in ball-and-socket joints, in 
which case it is permissible to have a 
hole through them. 

The body of the tool, B, is best made 
of machine steel. The block should first 
be planed up to suitable proportions for 
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A Babbitting Arbor for Long 


Boxes 








The sketch shows a babbitting arbor 
which has proved very useful. Solid 
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enlarged end F of the inner arbor is 
eccentric with the arbor body but con- 
centric with the pipe and slightly small- 
er. This shoulder butts up against the 
end of the pipe, so that when driving out 
the strain will not come on the rivets. 
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A BABBITTING ARBOR FOR LONG Boxes 


arbors for long boxes are, as a rule, un- 
satisfactory. I have tried all kinds of 
A long 
taper on boxes above 12 inches works 
best, but adds to the time required for 
reaming on account of the extra stock 


covering with the same result. 


to be removed at the small end. 


The. new arbor consists of a piece 
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BALL TURNING TOOL 


the lathe on which it is to be used and 
the size of work to be done. Next, cen- 
ters are drilled at a distance H above the 
base, equal to the hight of the lathe cen- 
ters above the top of the tool rest, plus 
a small amount for finishing the base 
on the milling-machine centers. The end 
C is then turned on these centers. 

The cylindrical part of the tool A is, 
of ‘course, made of tool steel. It is bored 
to a force fit for hub C. This piece is 
then bored to the diameter of the ball 
desired, minus an allowance for grinding. 
After cutting the groove E for the arbor 
the piece is hardened and piaced on C. 
With center F on the live center of the 
grinder and steady rest at A, the diam- 
eter D is ground to the exact size of ball 
desired, and the end ground either square 
or given a slight rake. 

The balls should be roughed first with 
a turning tool and then this tool is fed 
over them. The too! gives the work an 
excellent finish, especially when the cut- 
ting edge is nicely oilstoned. 

Saltville, Va. W. C. Dixon. 


of common pipe A, 4 to 6 inches longer 
than the hole to be babbitted, and ground 
to proper size. A false arbor B, the 
diameter of which is considerably smaller 
than the bore of the pipe, is placed in- 
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In babbitting, the saw cut E is fitted 
with putty as this will readily be forced 
out when the babbitt shrinks and the pipe 
closes up slightly. It will be seen that 
in forcing out this arbor there is nothing 
more to overcome than the spring of the 
pipe due tothe shrinkage of the babbitt. 

Boston, Mass. T. R. Towne. 








Chuck for Holding Thin 
Work 








The chuck skown in the accompanying 
illustration was made to hold thin brass 
stampings while boring, threading and 
facing operations were performed. They 
formed parts of an optical instrument 
and a considerable degree of accuracy 
was required. As the different parts 
were not thicker than 1/16 to '¢ inch, 
they were not stiff enough to be chucked 
in false jaws without risk of distortion. 
These chucks held them perfectly. The 
sharp edge of the cam-headed screw B 
got a bite in the edge of the stamping C 
and forced it against the steel pins A A, 
at the same time drawing the work hard 





CHUCK FOR HOLDING THIN WORK 


side of the pipe and riveted along the 
line CD. A saw cut E inch wide is 
made through the pipe close to the riv- 
ets, allowing the pipe to close under the 
pressure of the shrinking babbitt. The 





against the face of the chuck. The holes 
in which the pins are driven were drilled 
right through the chuck to facilitate re- 
moval in case of breakage. 

Birmingham. Eng. B. O. STONE. 
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; Discussion of Previ 








‘Tools tor Screw ‘Threading 


Metal Caps 








Would any of your readers be kind 
enough to give sketches and particulars 
of the tools required for screw-threading 
metal caps, such as are used on met2l- 
polish, etc., tins? As these have te be 
turned out complete at a very low cost, 
it would be interesting to know of a 
quick method for producing the caps. 

Uplands, Wales. SCREW-CAP. 








Value and Effect of Education 








I have followed Entropy’s frequent 
contributions to the AMERICAN MACHINIST, 
and it was with interest that I read his 
views on the Value and Effect of Educa- 
tion. However, I must say that I do not 
agree with him. After having observed 
and studied for some years, the methods 
and effects of technical training. and edu- 
cation in general, I have drawn entirely 
different conclusions. 

Does the public school so affect the 
child that the power of the parent over 
it is reduced? The first thing that a 
child learns instinctively is that he easily 
forgets details, and he is not surprised 
if his parent cannot tell him the hight 
of Mt. Hood or Mt. Blanc. The real 
loss of respect and control is due to the 
improper home training of the child, and 
the public school has iittle, if any, bear- 
ing on the case. 

Men differ radically in their concep- 
tions of what an education means, what 
it is for, and in what it consists. All 
school work, especially that prior to the 
college course, ought to be a training of 
the mind. To narrow the educational! 
course of a boy’ while he is still young 
and growing, is wrong, and it will never 
make out of him a great man. He ought 
to learn to use his brain. He must 
learn to see into things; to look be- 
yond the surface. In the grammar school 
the boy should be taught to do correctly 
and accurately those things which make 
easy his intercourse with his fellows. He 
must not only learn to write a decent 
letter, but he must learn to write the best 
that is in him. 
if he has any; but even then he should 
be led along the beaten track until he is 
assured that he knows the field well 
cnough to cross. The discouragement of 
individual thinking in thc lower grades 
is an aid, and not a bar to clear think- 
ing. Though the boy be the greatest 
genius that ever lived, he will never write 
a passable business letter until he has 
read and imitated the letters of others. 


Genius will show itself 











Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
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The matter of women teachers for 
boys is an important consideration. I 
still favor them for grammar-school work, 
even if they do tend to make the boy 
effeminate. as we are told by our English 


friends. But when a boy has reached 
the age of 14, it is time that he 
is put under the guidance of men. Every 
high-school principal realizes this, but 
he knows too, that he cannot obtain male 
teachers for the small amount he is per- 
mitted to pay them. 

The next difficulty in a boy’s education 
begins with the high school. It is there 
that he gets into athletics, and there that 
he learns to spend money. What should 
the boy include in the high-school course ? 
If he intends to be a mechanical engi- 
neer, he takes up mathematics and a 
manual-training course. But he should 
not confine himself to these. He must 
remember that he will have to deal with 
lawyers, tradesmen, and men in all other 
branches, and that he will have to con- 
verse with women who will think him 
barbarously ignorant if he cannot discuss 
with them Balzac, or the literature of the 
day. The boy studies Latin, not that he 
will ever read or write it in after life. 
No, but the strict rules and memory tests 
train his brain to follow out a continuous 
course. Incidentally, by the study of a 
foreign tongue he learns to appreciate 
his own mother tongue, and make better 
use of it, and he gains an insight into the 
history and customs of another people. 

I spent seven years in the shop and at 
the drafting board, before entering col- 
lege. When I had finally determined to 
go, I chose a college where the me- 
chanical course not only comprised me- 
chanical subjects, but gave what they 
termed a liberal education. Three years 
of Latin, English history, etc., were de- 
manded as entrance requirements. As I 
had to acquire them at night, after the 
day in the shop, I know what it is to work 
and study. 

I do not favor working one’s way 
through college if it means working dur- 
ing the college year. Perhaps some men 
have made good that way, but I have 





ous Question | 





never seen any of them. If a boy has not 
the money to put himself through, he 
ought to work until such a time as he 
can see his way clear. He can do some 
preparing in the meantime. Opportunities 
are on every side. Every town has a 
good night school. Every college has 
scholarships that the average boy can 
obtain by a little hard work. Even the 
correspondence schools are good if used 
rightly. I completed a mechanical-draw- 
ing course in one of the well known cor- 
respondence schools in the spare evenings 
of one year, and was placed by them 
in a position where within a year I was 
able to double the pay I had received 
in the shop. 

The man who does not have time for 
recreation and idle thought, is of little 
value, and never will be much good. I 
know one man who worked his way 
through college and is at present em- 
ployed on a hand-screw machine. He is 
but one of a hundred similar cases 
which I may cite. I honestly cannot point 
out one man who worked his way through 
college and who now has a position that 
he could not fill without his education. 
The man who works all the time cannot 
develop his faculties. During two months 
of freshman year I spent in outside work 
an average of twenty-four hours a week. 
Now when I look back, I regret nothing 
more than | do those hours. That time 
I consider as wasted, whereas the hours 
I later spent on the athletic field I do not 
count as such. 

I cannot say too much in praise of 
college athletics. The spare time of a 
boy cannot be taken up in any better 
manner. I think that games where the 
student is assessed $3 to S5 are rare 
events. The 50 cents admission sounds 
well enough, since that enters, rather 
than leaves, the pocket of the student. 

When the boy goes out for an athletic 
team he observes regular hours for sleep 
and is careful in eating. As a conse- 
quence, he enjoys perfect health. College 
sports not only develop a healthy body, 
but they in a certain way train the mind. 
The man who wins a half-mile run is 
not always the strongest. It is he who 
has trained himself to stick and use every 
bit of strength he has in him. I was in 
the neighborhood of five vears older than 
my fellow students, yet I always enjoyed 
an afternoon on the field, and took part 
in races, where I learned many a lesson 
of patience and perseverance. 

If I have a son who wants to become 
a mechanical engineer, I shall not care 
if, when he is graduated from college, he 
knows nothing of machine work, so long 
as he is trained in mathematics, under- 
stands something of human life, and can 
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meet, and converse on equal terms with 
other men. 
GEORGE STUART. 
South Norwalk, Conn. 








The Buying of Machine ‘Tools 








When the question of new machine 
tools comes up, the purchaser is often at 
a loss to decide upon the best tool of- 
fered him. The various salesmen tell all 
about the good points of their tools and 
by the time the purchaser has listened to 
several of these eloquent discourses, he 
is usually as far away from the logical 
selection as at the beginning. Mr. Os- 
borne, evidently, had the time of his life 
making a selection of a lathe, after all 
those tests covering the theoretical pull 
each lathe was capable of. 

This question of pull, brought out by 
one salesman in trying to sell Mr. Os- 
borne his lathe must heve got him all at 
sea from the way he writes. Of what 
value is a large theoretical pull if a 
lathe is not built heavy enough to take 
care of all this extra pull? The limit of 
work a lathe is capable of doing is con- 
trolled by the strength of the tool and by 
the steel used in the tool post, and if 
the lathe will pull all the cutting tool 
will stand, and do it accurately, it 
doesn’t make any difference how much 
extra thecretical pull there is, for it is 
of no value. 

In selecting a first-class tool there are 
several things to consider. The dimen- 
sions should be large in order that the 
tool will stand hard usage and retain its 
accuracy after several years’ of use. If 
a lathe, the spindle bearing must be 
large, in order to withstand the pull of 
the belt and the thrust of the cutting 
tool without excessive wear. The car- 
riage should have a long bearing on the 
ways and be bridged strongly to do away 
with any spring to the tool post. The 
bed must be built in proportion with the 
work a lathe is intended to do and, in 
general, the lathe with the generous di- 
mensions is the strongest tool and will 
turn out good work in the minimum time, 
after it has been in use for several 
years. 

Accuracy is extremely necessary in a 
good tool, and any of the high-class tools 
on the market are accurate within one 
to two thousandths of an inch. Perma- 
nent accuracy is found only in _ tools 
which are properly selected for the work 
intended to do on them, and if a tool is 
to be used for general purposes, pick out 
the one with generous proportions every 
time. 

In the selection of a tool, the work 
it has to do is a big factor in deciding 
on the one for the job. A heavy tool to 
do light work would be out of place, but 
is far better than picking a light tool to 
do heavy work. The work you expect to 
do on a tool ought to, immediately, cause 
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you to decide whether a cheap tool or an 
expensive one will do, or whether a light 
or heavy tool will handle the job. This 
will also help you to decide what equip- 
ment you need; in the case of a lathe, 
whether you need a _e quick-change 
geared lathe, or whether a plain lathe will 
handle the work. 

The different “frills” the various tools 
are equipped with, are like styles in 
clothes, and do not necessarily make a 
tool the best tool you can buy. The best 
tool made is one having the best features 
for the work you have to do, and the 
“frills” are necessary in some cases and 
in others not at all. 

Mr. Osborne asks if there are any 
best tools made. There are, emphatically 
so. The best tools are in a class by 
themselves. By this, I mean that machine 
tools are graded in classes. Take lathes, 
for instance. There are several fine lathes 
made, and one is about as good as an- 
other, as far as generalities go, but one 
may have a certain convenience, which 
the others may have operated in a dif- 
ferent way, and that one may strike your 
eye as the best and most convenient. 
Then, that tool to you, is the best that 
money can buy. Your friend around the 
corner will decide that another is the best 
on account of the convenient way it 
operates, and will say your selection is 
all wrong. Now, take these two high- 
class lathes you and your friend have 
selected, and put them side by side, and, 
under the hands of good operators, they 
will both do the same accurate work in 
about the same time. 

Why are there so many different de- 
signs in machine tools for doing the same 
work? Because the personal element 
enters into the design and also Into the 
selection. Just pick out the strongest 
tocol and that is the one with the biggest 
dimensions and usually the highest price, 
and you will get the best, provided it is 
built carefully and has the various fea- 
tures or “frills” you like. There is not a 
reputable machine-tool builder or dealer 
in the country who will not tell you honest- 
ly how accurate their tools are, and if 
you take their word for it, and the tool 
“out,” just let them know, and you 
will be taken care of in the right way. 

Pick out the tool for the job, and do not 
try to have one tool do too many jobs, 
unless you are operating a small shop; 
then, get the proper grade of tools to 
turn out the class of work you are do- 
ing. If you consult one of your shop- 
men when selecting the tool to be pur- 
chased, find out his reasons for making 
a selection, and see if they are logical. 
Find out what some of your friends are 
using, and then weigh the conditions of 
their purchase. Your man in the shop 
may never have used the tool vou are 
showing him, and may be afraid to pick 
it on account of his future. The man 
across the way may have wanted an- 
other tocol, but could not afford it. The 
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tool he bought may be all right for the 
work you have to do, and you may save 
money by buying it. 

Last of all, do not condemn a maker of 
machine tools if one of his tools you 
happen to buy goes wrong. Take it up 
with him in the right way and you may 
find he is not a pirate. Don’t you 
sometimes, yourself, find one of your 
customers has a legitimate kick—some- 
thing which slipped through even when 
you are as careful as can be and in- 
spect every part during manufacture ? 

Milwaukee, Wis. F, L. ALLEN. 








Auxiliary Jaws for the Latle 
Chuck 








In admiring F. E. Fick’s supporting 
jaws at page 1169, Part 1, Volume 33, for 
boring bushes, I notice they are made 
with elastic braces, and wonder why. I 
have noticed similar designs in other 
places, in planing-machine housings, for 
instance; but fail to understand why the 
crooked braces are used, when straight 
ones are more rigid and the patterns cost 
less. It would hardly seem possible that 
if a designer cou!d become saturated with 
the fact Charles T. Porter put into words, 
“Strains go in straight lines,” he would 
ever bend a brace. 


Syracuse, N. Y. JoHN E. Sweet. 








Elevator Worm Shaft—Peen- 
ing Journals—Babbitting 
Under Ground 








I note on page 218, Volume 33, Part 1. 
an article by D. Lustenberger, wherein he 
desires information as to the how and the 
why of a break in an elevator worm shaft. 
He does not say at what speed the shaft 
runs, nor in what position, but I assume 
that it runs vertically and at a moderately 
high speed, say 500 revolutions per min- 
ute. 

Now, I am willing to bet a new hat that 
if he investigates, he will find that his 
shaft is, or was, not set plumb; further, 
that it was not in running balance, there- 
by causing the thrust collars to dig into 
the shaft. This sounds fishy but I have 
had precisely the same experience with 
centrifugal sugar-drving machines, 

In sugar manufacturing, the crystals 
are separated from the molasses in driers 
on the same principle as the familiar cen- 
trifugal clothes drier used in any upto- 
date steam laundry These machines 
weigh about 200 pounds in themselves 
and carry a charge weighing about 150 
pounds, the entire load of 350 pounds be- 
ing placed, or suspended, on a spindle. 
This spindle is of soft machinery steel 
turned at the end to inch diameter, and 
upon this 3,-inch end are placed eight 
hardened-steel thrust washers, about 
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inch thick, 1!'4 inches outside diameter, 
and 7, inch diameter of hole. These 
washers take the weight. 

The machine runs at 1400 revolutions 
per minute now, the slightest variation 
from plumb will start the washers cut- 
ting the spindle, and I have found them 
cut down to a diameter of 5/16 inch, 
without breaking. The remedy is to hang 
the spindle vertically, when it will last in- 
definitely. 


PEENING THE JOURNALS 


I observe on page 220 of the same num- 
ber, an article by E. M. Davids, wherein 
he substitutes 34-inch rolls for his bear- 
ing metal. My experience along this 
line has been in connection with sugar- 
These rolls are driven at a 

revolutions per minute, and 
have a journal 13'% inches diameter and 
16 inches long. The pressure on th< 
journal brasses under working conditions 
is 850 pounds per square inch now, this 
naturally squeezes out every speck of oil, 


mill rolls. 
speed of 2 


unless some means are provided for con- 
veying the oil into the bearing, and my 
experience has been that the bearings un- 
dergo periodical changes as to their con- 
dition and appearance. 

First, take a brand new bearing, 
polished up to the third degree and look- 
ing “nifty.” When in this condition the 
oil naturally will not oil, and in about 24 
hours the brass and journal are about as 
smooth as a second-cut file. What fol- 
lows is that the roughness of the journai 
causes it to pick up particles of oil and 
carry them into the place where they be- 
long, and from that time the bearing gets 
better and better, working smoother all 
the time, till it reaches the dead smooch 
stage, when the process is repeated. The 
brasses are water jacketed and the oii 
used is a heavy mineral oil. 

Working along these lines, I have at 


times wilfully and with malice afore- 
thought, and when the boss was away, 
pounded the bearings with a ball-peen 
hammer (the journals, not the brass), 


when it began to get hot, so as to hurry 
up the cutting process and get the bearing 
to oil itself. The result has always been 
good. 

This is not theory; it is practice, and 
if you don’t want to try it, you don’t have 
to. I certainly admit it “listens queer.” 


BABBITTING UNDER GROUND 


Perhaps some of your readers have had 
occasion to rebabbitt a box in a hurry, and 
as the an odd shape and _ thc 
proper rig was not to hand, they have 
gone through the usual performance of 
shimming the mandrel in position and 
plastering mud around the outside to re- 
tain the babbitt. The usual result is that 
as soon as the box is full the weight of 
the babbitt forces the mud away and the 
babbitt and 


box was 


goes into one’s shoe gets 


up the leg of one’s pants; unless it takes 
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the other direction and gets one hot under 
the collar in various ways. 

I have found it highly expedient to dig 
a hole in the floor of the smithshop and 
bury my box, all but the pouring hols, 
tamping the dirt down well. The babbitt 
is never lost and when cool you just natu- 
rally dig it up again. 


Kailua, Hawaii, H. I. SUGARFACTOR. 








Rolled 


Some Points on Cold 
Shafting 








I read with interest the article under 
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The result of this treatment is a more 
ductile material and large studs and bolts 
are relieved of all strains set up by the 
dies in threading. There is a slight loss 
in tensile strength, but as the material is 
well over the specification this is not 
serious. 

We make mechanical tests of every 
consignment of cold-rolled steel we buv, 


and the following is a fair average. We 
test specimens straight from the bars, 
and specimens that have been oil- 
quenched: 


The following is an approximate anal- 
ysis of the last three consignments: 





the above heading by Chas. C. Klein, on Carbon, 0.09; silicon, 0.013; sulphur, 
j Tensile ELONGATION IN 
} Strength in 
} Pounds pet 
Diam- Square Bending Over j-inch 
ete! Inch 2 Inches.|5 Inches Rod Fracture. 
Oil treated 0.504 TS4A00 | BAS, 28 1SO°. no sign of fracture silky. j 
Untreated 0.504 83,800 23° 15%, 120°, signs of fracture. Silky. 
page 973, Part 1, of Volume 33, as I 0.045; phosphorus, 0.05; manganese. 


have been devoting some time lately to 
this subject. In this country, shafting is 
not the principal use that cold-rolled 
steel is put to. It is used mostly for 
bolts, studs and pins of all shapes and 
sizes, that are manufactured in automatic 
and turret machines. Most shafting here 
is turned in machines specially designed 
or rigged for the work, in many cases 
one man looking after three or four ma- 
chines. 

My troubles with the so called cheap 
cold-rolled steel were not in the direction 
of shape or accuracy, so much as in the 
material itself. What we got was fairly 
round and straight, not varying more than 
one-thousandth in diameter and not out 
of round more than that amount. 

Our trouble came when a bar rolled 
off the railway truck and fell on the shop 


floor and broke in a dozen pieces. On 
testing other bars by tapping them 


against an iron block, a piece jarred off 
at every blow. 

This steel was imported and needless 
tc say was returned. We then sent to 
various firms for samples and specified 
mechanical tests and analysis, and tried 
several. On selecting one of these we 
thought we had overcome our troubles. 
Although the steel gave excellent results 
in the tests, we had customers complain- 
ing that studs and bolts were frequently 
breaking. 

We then adopted what we call the oil- 
quenching treatment, and have had no 
trouble since, after over 18 months’ use. 
The treatment heating the 
parts, after they have been machined, to 
a temperature of from 1200 to 1350 de- 
grees Fahrenheit (blood red), and then 
quenching them in whale or sperm oil. 

After this treatment they can be pol- 
ished, if necessary, but studs, etc., require 
no treatment after the cuenching. They 
are simply drained and ready for use. 


consists of 


0.45. 

On bending a treated specimen through 
an angle of 90 degrees, it stood 13 bends 
before breaking and the break gave the 
appearance of wrought iron. A similar 
specimen, untreated, only stood about 
one-quarter of what the treated specimen 
stood. 

We now have no trouble whatever with 
this steel. It fulfils all Government re- 
quirements for mechanical tests, and the 
trouble, which appeared to be the fatigue 
of the material, is disposed of. 

I may say we used cold-rolled steel 
for cam shafts on gas engines up to a 
year or so ago, but met none -of the 
troubles that your contributor mentions, 
although the load on these is applied 
locally at various points, and would tend 
to make the shaft run out of true. The 
reason we have given up its use for this 
purpose is because we find it cheaper to 
turn from black bar. 

There was another point that your con- 
tributor omitted to mention and that was 
the matter of seams in the bars. My 
experience is that when seams show 
themselves in a bar, one can look around 
for more bars with the same complaint, 
as this is due to faults in the ingot be- 
fore rolling, and the possibility is that 
all the bars from that particular ingot 
will suffer in a similar manner. 

GEORGE HEY. 


Nottingham, England. 








air brakes, by W. E. 
Turner and S. W. Dudley, the amount of 
energy absorbed by an air brake con- 
structed on the latest lines is illustrated 
by a diagram showing that an engine 
which consumed nearly six minutes to 
get up to a speed of a mile a minute, 
ir a distance of 3'% miles was stopped in 
18'4 seconds, the train being brought to 
a dead stop in less than 1000 yards. 


In a paper on 
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Mechanical 


It is eminently fitting to begin the re- 
port of the joint meeting of the Institu- 
tion of Mechanical Engineers of Great 
Britain and the American Society of Me- 
chanical Engineers by a reference to the 
eastward ocean trip of the greater num- 
ber of the American members, that began 
Saturday, July 16, 

The committee of arrangements, Past 
President Ambrose Swazey, chairman, 
spared no pains to make the trip memor- 
able to everyone. The weather and sea 
conditions were of the best and the “Cel- 
tic’ lived up to her reputation as an ex- 
ceptionally steady ship. 

The party on board numbered 153 
members and their guests, and it was re- 
gretted by everyone that business pre- 
vented President George H. Westing- 
house from attending. 

In addition to the enjoyment of re- 
newing old acquaintances and making 
new ones, games and_ tournaments, 
dances, a musicale and two lectures were 
heartily appreciated. 

Past President W. R. Warner gave a 
lecture on the “Advances in Astronomy,” 
illustrated by several recent photographs 
and aptly touching upon the connection 
between the science of astronomy and 
ihe art of navigation, 

Past President John R. Freeman gave 
an illustrated lecture on the ‘“‘Panama 
Canal.” Many of the photographs were 
of the cement work of the huge locks 
and gave a striking impression of their 
massiveness and stability. 

SOUVENIRS OF THE VOYAGE 

About noon on Saturday, Commander 
Hambleton and Chief Engineer Lapslca 
became the honored guests of the society 
for a few minutes, were thanked for the 
many kindnesses shown to the party and 
presented with souvenirs of the voyage 
the commander with an engraved silver 
box, the chief engineer with a desk lamp. 

The last week-day evening on board, 
Saturday, July 23, was given over to a 
final good time. The prizes won in the 
games and tournaments were presented 
with appropriate remarks and received 
with ‘equally appropriate replies. 

A humorous lecture was given by Past 
President James M. Dodge and a few ori- 
ginal verses were read by Past Presi- 
dent F. R. Hutton; these, with music, 
filled out a prograth that received the 
heartiest of applause. 


THE WELCOME AT LIVERPOOL 


Liverpool was reached late Sundav 
afternoon, July 24. A tender came down 
the river to meet the “Celtic,” having on 
board President J. A. F. Aspinwall and 
several other distinguished members af 
the Institution. An informal meeting was 
at once held in the saloon of the steamer. 
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: A successful joint meeting of 
the Amerwan Society of Mechani- 
cal Engineers and the Institution 
of Mechanical Engineers held at 
Birmingham, England. 

Important subjects discussed 

were high-speed and machin 
tools, tooth gearing, involute-gear- 
ing tooth standard. 

The deputy lord mayor of Liverpool, 


John Lea, extended a cordial welcome on 
behalf of the city of Liverpool to the 
visiting engineers, addressing them as 
brethren, brethren in the double sense of 
race, language and the great intercourse 
taking place between them in a profes- 
sional sense. 

President Aspinwall extended a wel- 
ceme on behalf of the Institution of Me- 
chanical Engineers, saying that they had 
been looking forward to this visit for a 
leng time. He characterized the British 
aS an acquisitive nation and hoped that 
the American engineers would leave be- 
hind them a great volume of good ideas. 
At the same time he assured the visitors 
that on their part the British would gladly 
impart any information that might be de- 
sired. 

Professor Watkinson, on behalf of the 
University of Liverpool, welcomed the 
guests and paid an eloquent tribute to 


the research work carried on in Ameri- 
can universities and technical schools. 
In acknowledging these warm greet- 


ings Professor Goss expressed the sen- 
timents of the American party by char- 
acterizing them as the culmination of the 
events of a most enjoyable voyage. 
PROCEEDINGS AT BIRMINGHAM 


Monday morning, a special train con- 


veyed the party to Birmingham. The af- 
ternoon was given over to registration 
and getting settled in the hotels. A very 


attractive badge was presented to each 
of the visitors. 

As the arrival at Birmingham marked 
the closing of the arrangements made by 
the committee of the American Society ot 
Mechanical Engineers, it is fitting at this 
place to say a word of appreciation of 
the excellent manner in which everything 
was planned and carried out. All of the 
plans went through without a hitch, thus 
indicating the painstaking care with 
which they were worked out, and expres- 
sions of approval were heard on every 
hand. 


TuUESDAY’S PROFESSIONAL SESSION 


This first professional session in Bir- 
mingham was opened by an address of 
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in England 


welcome by Lord Mayor Bowater. At 
the close of his greetings and wishes for 
a pleasant stay in the city, he intro- 
duced George Tangye, Esq., the present 
owner of Heathfield Hall and custodian 
of the James Watt relics. In a few ap- 
propriate words Mr. Tangye presented to 
the American Society of Mechanical En- 
gineers a letter written by James Watt. 
The letter is in a splendid state of preser- 
vation and is clearly legible, 

After a few words of appreciation 
from President Aspinwall, acknowledging 
the kindness of the city of Birmingham 
in connection with the meetings, Profes- 
sor Goss, on behalf of the American vis- 
itors, acknowledged the many greetings 
and thanked Mr. Tangye for his priceless 
gift, saying that it would be one of the 
treasures of the society in its new fire- 
proof home in New York City. 

The professional papers and discus- 
sions were upon the subject of locomo- 
tive running, shed practice, and only 
need mention here. At 1 p.m. lunch- 
eon was served in the Town Hall, and 
the afternoon was given over to sight- 
seeing. 

VisIT Hom! 


TO JAMES WATT’S 


kindly opened 


home 


years, 


Tangye most 
his home, Heathfield Hall, the 
of James Watt in his later 
Here are many relics of the eminent en- 
gineer and inventor, including the attic 
workshop, which is kept as he left it. 
There are probably interesting 
places for engineers to visit as this, and 
this second courtesy of Mr. Tangye was 
warmly appreciated by all who availed 
themselves of his kind invitation. 
Many excursions were planned 
each day of the meetings, but obviously 


George 


few as 


for 


they cannot even be mentioned here. 
Meanwhile, special attentions were 
shown the ladies, and motor rides and 


visits to points of interest were enjoyed 
during the hours of the business 
sions. 


ses- 


TUESDAY EVENING GARDEN FETE 


gardens 
fete at 
mayor- 


In the evening the botanical 
were thrown open for a garden 
which the lord mayor and lady 
ess received. Hundreds of lanterns decor- 
ated the grourds, a collation was served 
and the evening closed with a fire-works 
display. 


WEDNESDAY SESSION 


This session was devoted to machine- 
shop subjects, three papers being pre- 
sented that will appear in these pages in 
the neer future. 

Mr. Brackenbury’s paper on “High- 
speed and Machine Tools” was followed 
by a topical discussion by three American 
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members, John Calder, Luther D. Burlin- 
game and L. P. Alford. 

Mr. Wickteed in discussion compared 
the advantages and disadvantages of plan- 
ers with a speeded reverse, and those ar- 
ranged to cut on both strokes. He sum- 
med up the situation by expressing the 
opinion that the speeded reverse is 
advisable for machines having platens 
up to 4 or 5 feet wide and 15 to 20 feet 
long, and that the double tool box should 
be used on planers of large size. 
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Mr. Steven’s paper on “Tooth Gearing” 
and Wilfred Lewis’ on “An_ Involute 
Gearing Tooth Standard” were presented 
in brief abstract, which also will appear 
subsequently in these pages. 

In discussion Mr. Vernon, member of 
the Institution, mentioned the many ex- 
periments and difficulties that his firm has 
had trying to make silent gears. He ex- 
pressed the hope that the two engineering 
societies would, though their committees, 
work out an international gear standard. 
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A written discussion by Mr. Gabriel, of 
the society, recommended that well 
enough be let alone, and stated that the 
so called Brown & Sharpe standard is 
satisfactory. In further discussion of the 
subject Mr. Burlingame took the same 
position. 

A luncheon, sight-seeing trips around 
the city and a reception in the Town Hall 
at the invitation of the lord mayor and 
lady mayoress closed the Birmingham 
meetings. 








Society of Automobile Engineers 


The midsummer convention of the 
Society of Automobile Engineers, as held 
in Detroit, Mich., July 28, 29 and 30, was 
considered the most successfui, both from 
a technical and social point of view, ever 
held by this society. Automobile engi- 
neers of note from all parts of the coun- 
try were present. Each session was well 
attended and some lively discussions were 
brought up by several of the papers that 
were read. 

Following the opening address by Pres- 
ident H. E. Coffin, on Thursday morning, 
the regular business meeting was held, in 
which reports by the various committees 
. were given. 


THURSDAY AFTERNOON’S SESSION 


The first address or paper was given 
W. H. Bristol on the “Pyrometer, Devel- 
opment and Use.” Mr. Bristol had for 
exhibition several types of pyrometers and 
auxiliaries, also a furnace for demonstra- 
tion. An interesting history of the de- 
velopment of this instrument was given. 
The various types in common use were 
described with their peculiar advantages. 
One of the points brought out by this 
talk was that the extension to the fire-end 
should be carried to a point at which a 
constant temperature may be maintained 
before connection is made to the wires 
leading to the pyrometer. 

The regular mercury compensator was 
shown, and a demonstration was made 
with a new form of compensator that is 
practically indestructible and has just 
been perfected by Mr. Bristol. An in- 
strument for determining the critical point 
of any steel from a sample was demon- 
strated, also a rapid-reading pyrometer 
that would give the temperature reading 
within a few seconds. This instrument 
is well adapted for exploring various por- 
tions of the furnace. Mr. Bristol laid 
special stress upon the location of the 
fire-end. This should be as near the work 
as possible and, as suggested by Henry 
Souther, in the discussion that followed, 
it is well to place the fire-end on the 
work as it lies in the furnace. He further 
calls attention to the fact that common 
sense must be used, no matter how ac- 
curate the pyrometer may be. 

Mr. Souther’s paper on the “Heat 
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A successful meeting at which 
the following papers were pre- 
sented and discussed: 

Pyrometer, Development and 
l’se; Heat Treatment of Steel; 
Slide Rotary and Piston Valves 
versus Pop pet Valves jor Gas En- 
gine Service; Cork Insert Pulleys; 
Testing Air-cooled Engine. 




















Treatment of Steel” was not read, as it 
consisted principally of an attempt to 
Standardize and classify the different 
grades of steel used in automobile con- 
struction, with experiments made with the 
different grades given in tabulated form. 
His general talk upon the subject, how- 
ever, was of special interest. He called at- 
tention to the impracticability of many 
specifications for steel which entail un- 
necessary delay and expense, among them 
being that steel manufacturers should 
be given a leeway of 0.10 per cent. on 
the carbon content, and that a specifica- 
tion calling for phosphorus and sulphur 
below point 0.04 per cent. means an ex- 
pensive delay and a high-priced material. 

The various processes of manufactur- 
ing steel were described. The Bes- 
semer, basic and acid open-hearth, 
and crucible processes of steel making 
were outlined with the special uses 
for each. It was pointed out that the 
electric furnace is a real advantage in 
the manufacture of steel. Mr. Souther 
contends that with the same amount of 
care as good a steel may be produced by 
the open-hearth process as by the cruci- 
ble process, although, as a rule, this is 
not the case. A case was cited where a 
number of drills, made from both of 
these kinds of steel, were practically of 
equal efficiency. He states, however, that 
the open-hearth steel was given speciai 
attention at all points of its manufacture. 
In general, the lower quality of the open- 
hearth steel is principally due to hogging 
methods used in rolling, and to overheat- 
ing, it being produced in much larger 
quantities. Mr. Souther told of an ex- 
cellent razor, now being used by him, 


that was made of open-hearth steel. 
“However, intelligence had been used all 
along the line until I received it.” (Great 
applause. ) 

Proper heat treatment is just as es- 
sential in the manufacture of steel as in 
the handling of the finished product. No 
steel should be used in a car that has 
not been properly heat treated. The use 
of expensive steels in their normal con- 
dition was deplored when the same re- 
sults might be obtained from ordinary 
carbon steels, properly treated. Also the 
same grade of steel may be used through- 
out the car, except for the springs, by 
varying the treatment according to the 
use to which the steel is to be put. A 
flange, or a necessarily sharp corner, it 
was pointed out, requires special treat- 
ment for any grade of steel. It was stated 
that 50-point carbon steel could be suc- 
cessfully used for case-hardened parts 
but it is not to be recommended if other 
steels are available. 

Stress was laid on the importance of 
the alternate-stress test for automobii2 
steel. In order to save time in making 
such tests it is recommended that the 
steel be loaded to within two-thirds or 
three-quarters of its elastic limit. 

Mr. Southers also mentioned a recent 
discovery in iron ore that contained a 
comparatively low percentage of clhro- 
mium and nickel. This is expected to 
greatly hasten the production of a good 
cheap alloy steel. He praised Mr. Bristol 
for his work on the pyrometer and _re- 
called the extreme difficulty with which 
the instrument was first introduced. The 
tendency now, however, is in the other 
direction and very much so. He be- 
lieved that the use of the pyrometer is 
now carried to extremes, but that the 
pendulum will soon find a proper balance. 

Mr. Shore’s paper, on “Testing Hard- 
ness of Metals,” gave a brief outline of 
the various methods employed to detect 
the hardness of materials and it explained 
a little more fully than has as yet been 
done just what hardness is as judged by 
the scleroscope. This paper gave a list 
of the hardness standards that are used 
for various parts of a car by some manu- 
facturers. The instrument was then 
demonstrated by T. G. Kindell. 
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A lively discussion fcllowed the read- 
ing of the paper. Among the pvints 
brought out in the discussion were: That 
the instrument must be placed normal to 
the piece being tested; that the surface 
must be smooth; that the depth of hard- 
ness, also the contour of the surface and 
the section of the piece will affect the 
reading. 


THURSDAY EVENING’S SESSION 


Charles T. Terry’s address on “The 
Basis for Motor Car Taxation” and the 
discussion following took up this entire 
session and was a notable feature of the 
convention. His preliminary address, out- 
lining the woes of the poor automobilists, 
was enjoyed by all. 

One point clearly brought out was 
that the wear on the roads is due more 
to speed than to weight. This is confirmed 
by data received by the engineers of the 
Michigan Central Railroad, who state that 
“the wear is much greater on the high- 
speed passenger tracks than on the slow- 
speed freight lines carrying four times 
the load.” Mr. Terry calls attention to 
the fact that our roads were really never 
used before the advent of the automobile 
and wonders how this question would be 
looked upon if the horse were just being 
introduced instead of the automobile. In 
the discussion Mr. Southers contended 
that “the horse was a wild beast, any- 
how, and should be abolished.” 

After considerable discussion, the ques- 
tion as to a proper basis for motor-car 
taxation was referred to a committee for 
consideration as no one seemed pre- 
pared to advance many suggestions along 
this line. 


FRIDAY’S SESSION 


On Friday morning, those attending the 
ccnvention. visited the various automobile 
plants in the city, each person having a 
choice of three routes. Special prepara- 
tions were made at the various plants 
for entertaining the visitors. At 1 p.m. 
the entire party took a steamer up the 
Detroit river as the guests of the Timken- 
Detroit Axle Company. The steamer went 
across Lake St. Clair, up to the Flats, 
where a frog dinner was served. It was a 
most enjoyable trip although so windy 
that the professional session scheduled 
for the afternoon could not be held. 
During the return trip the conditions were 
better and several interesting papers were 
read. 

D. F. Graham’s paper on “The Varia- 
tion of Current Practice on Anti-Friction 
Bearings” gave a list of the various 
sizes now in use for automobile bearings. 
This list was compiled from a number of 
cars. Mr. Graham called attention to the 
increased delay and cost that are occa- 
sioned by the use of specially designed 
bearings and pointed out the possibilities 
of standardization in this line. 

E. J. Stoddard’s paper on “The Estab- 
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lishment of a Court of Patent Appeals” 
was then read. This is proposed as the 
remedy for our Patent Office trouble. It 
advocates creating a court of final resort. 
to hear appeals in patent cases and take 
the place of nine or ten courts of ap- 
peals that now exist, with their conflicting 
opinions and numerous disadvantages. 
The bill creating it has been favorably re- 
ported on by the House committee on 
patents and by the Senate committee on 
patents. It has been referred to the 
judiciary committee of the House and is 
now before that committee. 

F. A. Ward’s paper, “Making Gears 
Quiet by Grinding,” brought out consid- 
erable discussion. This paper contained 
a brief description of a gear-grinding 
machine for spur gears only, after out- 
lining the need of such a machine and a 
history of its development. 

The emery wheel is turned to the form 
of tooth desired by diamond points, the 
movement of these diamonds being con- 
trolled by steel forms. These steel forms 
are developed from a templet several 
sizes larger, thereby insuring accuracy 
in form; otherwise this machine operates 
very much on the principal of the regu- 
lar spur-gear cutter. An especially ac- 
curate and positive indexing mechanism 
is provided. 

During the discussion following this 
paper, Mr. Ward stated that the extra 
cost of grinding the teeth after the gears 
had been hardened is made up by the 
time that may be saved in assembling 
them as no preliminary fitting or grind- 
ing is required. This machine is not 
for sale, but the Gear Grinding Company 
is prepared to take care of all work 
under 12 inches diameter. It is now 
at work on a machine for grinding bevel 
gears. 
H. S. White’s paper on “Seamless 
Steel Tubes and the Necessity for Stand- 
ardization in their Specification” called 
attention to the large number of stecl 
tubes originally specified by automobile 
engineers. This number has now been 
greatly reduced. It is thought a still fur- 
ther reduction might be made. To this 
end, a table of 300 sizes is submitted. 
This matter has been referred to a com- 
mittee. 


SATURDAY MorNING’sS SESSION 


L. R. Smith’s paper on “Test Data 
upon Sheet Metal Frame Sections’ con- 
tained the results of tests on various 
grades of machinery. This matter is 
printed in tabulated form and should be 
of general interest to the trade. This 
was followed by a paper by F. D. Howe 
on “Ill Smelling and Smoky Exhausts,” 
bringing out various reasons for this 
trouble and suggesting remedies. A great 
deal of this trouble seems to be in im- 
proper handling of the carbureter. 

The paper following was by Eugene P. 
Datzell, on “Slide, Rotary and Piston 
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Valves versus Poppet Valves for Gas 
Engine Service,” and it provoked consid- 
erable discussion. The next was a paper 
by T. V. Buckwalter, on “Motor Trucks 
for Railroad Service.” This paper was of 
special interest, showing the progress 
that has been made in this direction. This 
is a branch of the automobile industry 
that has apparently been receiving little 
public attention and one is surprised at 
the advance made, The motor trucks have 
proved superior to the old method under 
all conditions. As applied to railroad 
service, the motor truck may be classi- 
fied into three groups, as follows: 

First. Trucks utilized to replace box 
cars in the transfer of freight between 
different stations in the same city. 

Second. Trucks to replace _horse- 
drawn vehicles in the transportation of 
both passengers and merchandise on the 
public highway. 

Third. Trucks to replace manual la- 
bor in the handling of baggage and mail 
in large stations, machinery and sup- 
plies in railroad shops, and in the trans- 
fer of freight in large freight and trans- 
fer stations, 


SATURDAY AFTERNOON’S SESSION 


The first paper read at the afternoon 
session was on the “Standard Automobile 
Nomenclature,” by F. E. Watts. It is 
pointed out that there is little uniformity 
in naming the different parts of the au- 
tomobile. For instance, the piece that 
supports the front wheel is varyingly 
called steering pivot, knuckle, front- 
wheel spindle, etc. It is suggested that 
a committee be appointed to go into this 
matter and recommend a designation for 
at least the principal parts of the differ- 
ent types of cars. Repair departments 
and automobile users will appreciate this 
work as an endless amount of confusion 
may be avoided in filling orders. 

Another subject discussed at that ses- 
sion was “Driver’s Seat on the Left 
versus Driver’s Seat on the Right.” This 
led to some discussion, but no definite 
conclusion was reached. Other subjects 
generally discussed were “Leaf Springs, 
Method of Mounting,” and “Magneto Ef- 
ficiency.” 

A paper by Lawrence Whitcomb on 
“Cork Insert Pulleys,” was of interest 
and should be of value to the machine 
trade in general. He gave the result of 
rather extensive experiments made with 
this type of bearing. It will be printed 
in full in a later issue. 

A paper by H. H. Brown, on “The 
Carrying of Tools and Spare Tires on the 
Car,” was of interest to automobile us- 
ers, as it outlined the necessary parts to 
carry and the most convenient and safe 
way of carrying them. Other subjects 
brought up for general discussion were 
“Single versus Dual versus en Bloc 
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Cylinder Construction”; “Foreign Matter 
in Commercial Gasolene”’; and ‘Prac- 
tical Experience with Fixed Ignition Tim- 


ing.” 
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There were many other interesting 
subjects proposed for general discussion 
but owing to the lack of time, they could 
not be reached. It is the unanimous 
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opinion of the society that the midsum- 
mer meeting was one of the best at- 
tended and that Detroit is an ideal con- 
vention city. 








Horizontal-V ertical Dividing Chuck 


The illustrations show a type of divid- 
ing chuck, which has met with consider- 
able success during the past few years, 
and shown itself to be a good time and 
labor saver. The primary idea in design- 
ing it was to supply a need for such a 
tool which should be cheap, of good ca- 
pacity, large central bore, reliable, fool- 
proof, at the same time to be as low as 
possible, in order that the clearance be- 
tween itself and the milling arbor should 
be as great as possible. 

From an examination of Figs. 1, 2 and 
3, it will be seen that the device consists 

















THE CHUCK IN HORIZONTAL 
POSITION 


Fic. 1. 
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Fic. 2. THE CHUCK IN VERTICAL POSITION 


mainly of three parts. A, Fig. 3, is a 
Cushman chuck and the _ illustrations 
show a 9-inch size, This chuck is reg- 
istered, secured and doweled to an index 
plate B, which for ordinary purposes is 
indexed into twelve parts to give 2, 3, 4, 
6 or 12 divisions, but, of course, can be 
indexed to suit any job in hand. 

A rack plunger D, operated by a pinion 
E serves to locate the positions of the 
index plate, while the whole is bedded 


By F. J. Bostock 








A labor saving tool de- 
signed so as to allow great- 
est possible clearance be- 
tween chuck and milling 


arbor. 




















into the base C. The locking Screw F 
clamps the top ring, plate and base to- 
gether, if necessary. 

Owing to the constant employment of 
these attachments upon drilling, milling, 
slotting, shaping and other machines, and 
for special lathe jobs, I found it neces- 
sary to increase the stock of them and to 
make a few with the chuck vertical, all 
of which were made_ interchangeable 
with each other. This latter type is ex- 
tremely useful on the milling machine 
for the purpose of holding arbors, shafts, 
etc., in fact nearly everything that is cir- 
cular, 

With care, these tools keep their ac- 
curacy for a long while, during which 
time they are used to a large extent in 
place of the ordinary dividing heads. 

By using the base and the indexing 


























Fic. 3. CONSTRUCTION OF DIVIDING 
CHUCK 


plate, the arrangement provides a good 
and cheap means of making fixtures, for 
dealing’ with circular dividing work, 
whether for milling, drilling or slotting 
operations. 








A Shop System for Foreman 


and Superintendent 








Cases of interference in shop system 
indicate very emphatically the need of a 
general underlying shop system instead 
of a system .in shop departments each 
independent of other departmental sys- 
tems. But the worst system, or perhaps 
lack of system, is the pernicious practice 
which exists in many shops, of the super- 
intendent giving orders direct to the men 
instead of through the foreman. 

The procedure above noted always 
leads to confusion and to the considerable 
increase in cost of the work thus per- 
formed. Any man who is fit for the 
position of machine-shop foreman is cap- 
able of placing work in the hands of each 
man which is best fitted for the per- 
sonality of that man. The superintendent, 
although ‘he may be as good or even a 
better man than the foreman, cannot as- 
sign work to men with as good results 
as can be done by the shop foreman. The 
reason for this is that in order to be of 
value in the business, the superintendent 
cannot spread himself over the shop 
thinly enough to be conversant with the 
peculiarities of each workman. When 
the superintendent permits himself to be 
thus spread out so as to handle details, 
his usefulness as a superintendent is 
greatly impaired and he is not doing his 
duty to his employers. 

This point should be firmly fixed in 
the mind of each and every superintend- 
ent by his “owners” and he should al- 
ways keep that idea in full view. When 
he does this, and fully realizes its im- 
portance, then he will be able to turn out 
the maximum quantity of work with the 
minimum labor bill, and he will never be 
guilty of paying 35 cents an hour for a 
25-cent job. Lots of this can be seen in 
many different shops, some of which 
pride themselves upon their “systems” 
and upon the perfection of the internal 
organization. How is it in your shop? 
Has the “system” screw become a bit 
loose in spite of your vigilance? If so, 
tighten it at once. 
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Running Balance 








We believe that we are peculiarly 
fortunate in being able to present to our 
readers the leading article in this week’s 
issue. The question of balance for ma- 
chine parts has always been treated with 
obscure explanations. This article sets 
forth the well known underlying princi- 
ples literally, in a new light, for they are 
presented through a visual demonstra- 
tion. 

By way of emphasis we repeat these 
principles: “All rotating parts of high- 
speed machinery should be running 
balanced. 

“A part in running balance will also 
be in standing balance. 

“A part in perfect standing balance 
may be very far from being in running 
balance. 

“The operation of standing balancing 
may be a detriment instead of a benefit 
to high-speed machine parts. 

“A part in running balance at one 
speed will be in running balance at all 
other speeds, provided it does not distort 
from centrifugal action. 

“Exact symmetry of form is no guar- 
antee of running balance. 

“High-speed rotating parts should be 
so designed that they will not distort 
from centrifugal action if rotated free 
at any speed at which they may run in 
use, and thus destroy a state of running 
balance.” 

The machine designer should carefully 
note the last. How often does he take 
the trouble to figure the centrifugal 
forces set up in a rapidly rotating ma- 
chine part at the speed at which it will 
run? Such instances are probably very 
rare. Referring to the automobile where 
balancing is supposed to be of the best 
in order to get quiet running cars, what 
shall we say of the conditions discovered 
by the Norton. running-balancing ma- 
chine, that the ordinary four-throw 
crank shaft bends something like 1/16 
of an inch at the very low speed of 1200 
revolutions per minute? This means 
that the crank-shaft bearings are obliged 
to resist such bending actions with their 
consequent tendency toward excessive 
vibration and rapid wear. 

To the engineer, production superin- 
tendent and foreman, we commend the 
third principle quoted above. Standing 
balancing is very common as an opera- 
tion in making high-speed machine parts. 


No argument is needed beyond the article 
that we are mentioning to show its ab- 
solute futility. Standing balancing alone 
should be banished as a machine-shop 
operation. 








Wasted Energy and Wealth 








It may not be immediately apparent 
that there is any connection between me- 
chanical matters and the recent brutal- 
ities at Reno. Two things impress us, 
however, one because many say, as in 
every such case of what Elbert Hubbard 
would call conspicuous waste, that it is 
a good thing to put money in circulation, 
no matter what the means. 

We feel that all accumulated wealth is 
directly due to well directed labor in a 
greater or less degree. The value of the 
coal that we burn under the boiler is 
made up mainly of the labor which it has 
taken to place it there. Now, if that 
coal is burned under the boiler it may 
aid other labor to produce more wealth, 
while on the other hand, if it is wantonly 
wasted by being burned out in the yard 
where no benefit can come, then just that 
amount of labor has been wasted that its 
value represented. 

Every dollar that is spent in unneces- 
sary clothing, food, drink, or other use- 
less show or for anything that produces 
economic ashes is simply a destruction 
of men’s labor, which can never be re- 
placed. So, too, with our machinery and 
our shops. A man may have accumnu- 
lated or in some way have come into the 
possession of a fortune. He spends it 
in building up a shop. He places it in 
the wrong place, he buys the wrong 
equipment. He runs for a while, spends 
his fortune, always hiring labor, to be 
sure, always buying the results of other 
men’s labor, but so surely is he fails and 
his buildings are left to decay and his 
machinery to rust out, he is robbing the 
world of the accumulated labor which 
should have helped us on toward the 
abolition of poverty. 

The other thing lies in the fact that 
Jeffries did not “come back.” How many 
of us have not “come back?” We may 
have worked, struggled to make our way, 
we may have had a bit of success and 
have lain on our oars to drift with a fa- 
voring tide only to find that every tide 
turns and that every man some time or 
other faces head winds and adverse tides. 
We find ourselves enervated and unfitted 
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to fight the battle over again, and we 
are knocked out usually long before the 
fifteenth round. 

What a man needs to keep his body or 
his mind in active readiness to meet 
emergencies and stave off disaster is con- 
stant training. Not overexertion, but a 
daily contact with the things of business 
or mechanical life that keep the rust 
away and every nerve and sinew in a 
state of calm and instant readiness to do 
the work that may come, no matter how 
powerful or how ample the fortune that 
may be at apparent command. 


How Much Is Up to the 
Maker? 


The introduction of special machines, 
automatic or otherwise, led to marked 
changes in the methods of buying and 
selling machinery. It was quite natural 
that the buyer should be skeptical and 
want to be shown in his own shop that 
the machine could do all that was 
claimed for it and very necessary and 
proper that the builder should convince 
him by sending a machine and an opera- 
tor. But in many cases these practices 
have developed abnormal conditions 
which are neither fair to the builders nor 
helpful to the user. 

After a machine has been started to 
work by the demonstrator and proved to 
be capable of doing the work for which 
it was purchased, the builder’s part of 
the contract would seem to be fulfilled 
and its further successful operation is 
the obvious duty of the purchaser. And 
except for the development of defects 
in materials or workmanship within a 
reasonable time, he would seem to have 
no further claim on the maker of the 
machine. 

In too many cases, however, the build- 
er is expected to make good worn out 
parts, to send a man hundreds of miles 
when anything goes wrong and incur 
other expenses which was never consid- 
ered a part of the builder’s duty with 
the plain machines like the engine lathe 
and the planer. More than one builder 
can cite instances of sending men to dis- 
tant points to find that a bearing had 
never been oiled, that parts had been 
bruised so that they would not work 
properly, or other equally exasperating 
things which cost money but which the 
user never expects to pay for. 

Builders are very glad to suggest 
methods of using their machines and to 
plan wavs of doing work, but after this 
has been done it is more than exas- 
perating to find the user complaining 
that the machine is not making good, 
only to find that the class of work has 
been changed and no judgment has been 
used in making fixtures or tools. In 
ore case the user admitted that he sent 
for the demonstrator because he knew 
his shop was in a bad way and wanted 
to get methods reorganized. Yet he re- 
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fused to buy additional machines of that 
make if the services of the demonstrator 
should be charged for, although it was 
a clear case of getting a systematizer 
for nothing. 

But there is another side to the story 
and the user who puts it all up to the 
builder is paying part of the penalty. If, 
instead of helplessly wiring for the 
builder to send a man, he would go to 
work and get the machine going with his 
own men, he would gain in two ways. 
The machine would be idle a much short- 
er time and he would not acknowledge 
to his men that he was helpless without 
the builder’s expert. Every shop should 
have men capable of tuning up any ma- 
chine that gets out of order, as it keeps 
the production up nearer the standard 
and is better in every way than depend- 
ing on any man from the outside. 

This is a question on which both buyer 
and seller can get together to their mu- 
tual advantage. The best interests of 
the industry demand perfect fairness on 
both sides, especially as the buyer of 
one kind of machines is of necessity the 
seller of whatever machines they produce 
and may he in the same boat himself 
with regard to his own customers. 








The Cooperative Plan at the 
University of Pittsburg 








We are in receipt of a copy of the 
University of Pittsburg bulletin, con- 
taining an outline of the codperative 
plan of engineering education as adopted 
by that institution. No very precise par- 
ticulars are given, but we read that “the 
faculty of the School of Engineering have 
matured a codperative plan whereby the 
student, while spending in school the 
amount of time usually devoted to in- 
Struction in our best engineering in- 
stitutions, will work four terms of three 
months each in the engineering indus- 
tries of the Pittsburg district . . the 
school work being arranged so _ that 
successive groups of students will. fur- 
nish continuous service to the employer.” 

This plan will be seen to differ mater- 
ially from the one in use at the Uni- 
versity of Cincinnati. Except that it is 
to be better organized, it does not, so 
far as the individual student is concerned, 
differ materially from the practice of 
many engineering students in other in- 
Stitutions in devoting themselves to shop 
work during the summer vacation. At 
the same time the coéperation of the 
university, coupled with its location in 
such an industrial center as Pittsburg, 
will add materially to the value of the 
work and aiso relieve the student from 
the necessity of finding suitable vacation 
work, which, in the past, has been in 
many cases a serious matter. 

In his relation with the factory where 
he is employed, the student will be a 
direct employee and will work under the 
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conditions of the regular force of work- 
men. It is expected that the wages re- 
ceived will be sufficient to pay the uni- 
versity tuition charges. 








New Pvus.icaTIons 





THE ArT OF AVIATION. By Robert W. A. 
Brewer. Two hundred and fifty-three 
5'2x8'™% pp. Ninety-four illustrations 
in the text; 12 plates of diagrams; 
numerous tables; indexed. McGraw- 
Hill Book Company, New York City. 
Price, $3.50 net. 

The author’s picface states that this 
book has been written to deal more with 
the practical aspect of flying machines 
than with the theoretical, and that it is 
intended to interest a majority of the 
thinking public. The work lives up to 
this statement of purpose, as the theo- 
retical side of mechanical flight and 
aérodynamics is only briefly touched upon 
in explaining some of the essential dif- 
ferences between various aéroplanes and 
propellers. A limited amount of historical 
matter is introduced in the early part 
of the book, dealing more particularly 
with the designs and patents of Henson, 
whose important work seems to have 
been done between 1835 and 1845. Fol- 
lowing this the question of engine de- 
sign is carefully treated, types are dif- 
ferentiated and all of the well known 
makes are desczived in detail, these de- 
scriptions, in some cases, extending even 
to manufacture and construction. Two 
chapters are devoted to the propeller, 
giving first the theory, and second de- 
scriptions of several well known kinds. 
The second chapter closes with a table 
of propeller efficiency. The two suc- 
ceeding chapters are devoted to the ma- 
terials used in the construction of aéro- 
planes and details of manufacture. Then 
follow three chapters, describing some 
10 or 12 of the more successful mono- 
planes and biplanes. The closing chapters 
give in neatly tabulated form monoplane 
and biplane records up to the date of 
issue, a discussion of the use of the 
glider in learning the art of flying, a 
glimpse into the possibilities that lie be- 
fore the airship, with particular refer- 
ence to the art of warfare, and finally 
a glossary of technical terms used in 
connection with airships. This last should 
be of particular value to English-speak- 
ing readers for many French expressions 
have already crept into the aéronautical 
vocabulary. Finally, an appendix of eight 
pages gives a notation for the various 
quantities used in computing air resist- 
ance and aéroplane proportions, several 
useful tables and a number of formulas 
covering aéroplane design. To an Ameri- 
can reader it may seem that too little 
emphasis has been laid upon the pioneer 
work of the Wright brothers, but this 
may be explained perhaps in stating that 
the book is of English origin. 
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New Tools and Shop Appliances 

















The Horn Cut Meter 


and ‘Tachometer 








The halftone shows a tachometer made 
by Theodore Horn, Leipzig, Germany, 
and handled in this country by the In- 
dustrial Instrument Company, Foxboro, 
Mass. 

This handy little instrument, with one 
nurled disk for- obtaining surface speeds 

















THE HorRN CuT METER FOR SURFACE 
SPEEDS AND SPINDLE REVOLUTIONS 


and two centers for obtaining the speeds 
of shafts, weighs less than 13 ounces. 
The body is made of aluminum and the 
handle of ebony. 

The outer figures on the dial of the 
instrument shown give revolutions per 
minute from 200 to 1200 and the inner 
figures give surface speeds in feet per 
minute from 100 to 600. The instruments 
are made in practically any capacity and 
to read in any desired unit. 








The. Model B Durant 
Counter 








The counter shown in the line cut is 
built by the W. N. Durant Co., Mil- 
waukee, Wis. It is of the full geared 
type, without springs, and is provided with 
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MopeEL B DuRANT COUNTER 


a quick resetting device which leaves the 
gears constantly in mesh. It is four 
inches long by two and one-half inches 
high, can be operated on a very short 
stroke and is accurate at high speeds. 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given— 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 























New Scott Tempering and 
Hardening Furnaces 








C. U. Scott, of Davenport, Iowa, has 
added to his line of furnaces the lead- 
bath hardening furnace, shown in Fig. 1, 
and the tempering furnace, shown in Fig. 
2, which is arranged so the heat can 

















Fic. 1. Scott’s LEAp BATH 


be easily controlled and when held at 
the exact temperature desired for any 
length of time. A new feature has 

















Fic. 2. TEMPERING FURNACE 


been added to the lead bath by ar- 
ranging it so it can be used as a hard- 
ening furnace as well as for bluing. 








A Large Horizontal Boring 
Machine 








The halftone shows a special machine 
for boring turbine cylinders, from 2500 
to 2800 millimeters (about 8 to 9 feet) 
diameter. The bed of the machine is 
3500 millimeters wide by 10,500 milli- 
meters long (about 11 feet 6 inches by 
34 feet 6 inches) on which the outboard 
support is mounted. 

The headstock is mounted on ways, has 
a traverse of 2500 millimeters (about 8 
feet 4 inches) for boring, and also a 
quick traverse by power. The drive is 
from a 30-horsepower motor through a 
four-stepped pulley and gearing. The 
boring head is moved by two screws, one 
in front and one at the back. Eight feeds 
are provided, from 0.15 to 5 millimeters 
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(about 0.006 to 0.2 inch) per turn of the 
spindle. The headstock is also provided 
with fine adjustment by hand. 

The main spindle is of forged steel and 
runs in adjustable boxes 350 millimeters 
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Carbonizing Compound 








The Montgomery Chemical Works of 
Rockville, Md., have placed on the market 
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a carbonizing material that they call the 
Ajax compound. With this compound, 
steel has been carbonized 1/32 of 
an inch deep in about seven hours 
at 1650 degrees Fahrenheit and % inch 
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(about 13 13/16 inches) diameter by 600 


millimeters (about 23 inches) long. 


The boring bar is of the usual type 
with a head traversed by means of a 
screw. The distance from the center to 
the bed is 2200 millimeters (about 7 
feet 4 inches). The drive of the spindle 
is by worm and worm gear, the worm 


rtiinning immersed in oil. 

handwheels are located 
for the operator. 
This machine 
178,500 
Ernest Schiess 
A. G., Diissel- 


All levers and 
ia front conveniently 
All gearing is machine cut. 
weighs 85,000 kilograms (about 
pounds) is built by 


Werkzeugmaschinenfabrik 


and 


dorf, Germany 








\ Double Crank Power Press 








Iftone shows 


the 


Ihe h 


equipment 


1 special press and 
Walsh Press and 


huilt be 
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Die Company, Chicago, III. 

fhe press is swung on trunnions in 
front and is supported at the back by 
two vertical jack screws. By this means 
it is easily adjusted to the most con- 
venient angle to suit the requirements 
of the work to be done 


shown is fitted with a gang 


of eight dies and an automatic feed for 


the rapid production of drawn shells 2 


inches in diameter by inch deep. The 
machine cuts and draws eight shells 
each stroke and runs at a speed of 90 
strokes per minute Fach sheet of tin, 
?0x28 inches, furnishes 80 blanks. The 


dies is entirely automatic, 


feed to the 
the operator inserting a fresh sheet when 
the previous one has been used up. 





A LARGE HorRIZONTAL BoRING MACHINE 
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A DOoOUBLE-CRANK POWER PRESS 
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in depth has been obtained in ten hours 
at 1800 degrees Fahrenheit. 








The Harrison Aertube 
Heater 








The halftone shows a motor-driven fan 
and Aertube heater built by the Harrison 
Engineering Company, New York. 

Aertube plant consists of a furnace un- 
der a bank of horizontal tubes through 
which the air to be heated is driven by a 
fan; and the distribution ducts. 
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cable in any type of building, it is es 
pecially satisfactory where the heating 
system must also provide mechanical ven- 
tilation, and is particularly adapted to 
buildings which do not require steam for 
power purposes, but which have electric 
or other power. 








A Lathe for Turning Turbine 
Shafts 








This machine, built by Ernest Schiess, 
Werkzeugmaschinenfabrik, A. G., Diis- 
seldorf, Germany, is intended for work 

















THE HARRISON AERTUBE HEATER 


The heat from the fire strikes directly 
on the heating tubes, and is distributed 
among them by baffle plates. The trans- 
fer of the heat of the furnace to the air 
passing through the tubes is direct and 
‘immediate. 

While the Harrison system is appii- 


up to 50,000 kilograms (105,000 pounds) 
in weight. Its centers are 1650 milli- 
meters high (132 inches swing) and will 
take work 9000 millimeters long (30 
feet). The length of the bed is 14,700 
millimeters (45 feet 8 inches), Its width, 
3700 millimeters (12 feet 4 inches) with 


a swing over the carriage of 3000 milli- 
meters (120 inches). The machine is 
designed to use high-speed steel to its 
fullest capacity. The face plate is 2500 
millimeters (100 inches) diameter and is 
provided with four face-plate jaws. The 
live spindle runs in adjustable cylindrical 
bronze boxes. It is driven by an elec- 
tric motor of 35 horsepower, which runs 
at a constant speed of about 650 revolu- 
tions per minute. 

Through gearing, which is easily mani- 
pulated by hand lever, twenty different 
speeds of the main spindle, between the 
limits of 0.5 and 100 revolutions per min- 
ute are obtained. A slip coupling is at- 
tached to the motor as a _ safeguard 
against overload of the drive. The bed 
is flat on top, with two bearing sur- 
faces, one at the front and one at the 
back, each of which is provided with a 
separate carriage. The two carriages have 
both hand feed and power feed, by means 
of the splined shaft. The cross feed is 
by screw. The carriages have also a 
rapid traverse by power. 

The tailstock is moved along the bed 
by gearing on the front; it can also be set 
over. A cast-iron ratchet rack prevents 
the tailstock from moving when once set. 
The adjustment of the tail spindle is from 
the front side of the tailstock. All wheels, 
handles and levers for changing and re- 
versing the feed are mounted on the car- 
riages themselves. All gears in the car- 
riage and in the spindle casing and 
carriages, as well as the rack on the bed 
for the movement of the carriages, are of 
steel; the teeth being milled or planed. 
The machine ‘complete weighs 95,000 
kilograms—about 199,500 pounds. 








According to a contemporary, com- 
pressed air for signaling from the bot- 
tom of shafts to the hoisting engine-room 
at the surface is used at the Moodna 
pressure tunnel, of the Catskill aqueduct. 




















A LATHE FOR TURNING TURBINE SHAFTS 
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Experience with Rocking Couple 


Some few years ago, while acting as 
engineer for a sawmill on the banks 
of the River Plate, a curious incident 
came under my notice. The machinery 
of the mill had been made by one of 
the best known builders of this class of 
machinery in England, the particular one 
whose peculiar actions I am about to de- 
scribe being a single-bladed horizontal 
saw used for cutting logs of hard native 
timber, viz, cuebracho colarado and blan- 
co into planks. The saw frame was re- 
ciprocated between guides, by a connect- 
ing rod coupled to the crank shown in 
Fig. 1, the latter being fitted with two 
wheels acting in the combined capacities 
of flywheels and pulleys. Power was 
transmitted by a belt on each wheel. As 
is indicated in the sketch, the rims of 
each whee! were cored out so as to ac- 
curately balance the crank and half the 
weight of the rod. 
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By F. W. Birks 

Being young at the time, and by no 
means bowed down by either the weight 
of years or experience, I was almost in- 
clined to accept the theory of the half- 
breed mechanics there, that the thing, 
well garnished by sundry, searching 
oaths, was a habitation of the Evil One. 
Suddenly it dawned upon me that the 
trouble was due to a rocking couple set 
up when running at full speed, 220 revo- 
lutions per minute, due to the crank be- 
ing light and the balance weights not be- 
ing in the same plane as the mass they 
were balancing. 

There being a quantity of scrap lead 
on the spot, we ran an amount into the 
holes in the rim of the wheels equal in 
weight to that of the cast iron required 
to fill them, while accurate leaden bal- 
ance weights were prepared and fixed 


Steel Straps 






-Lead Balance 
Weights 


etmerican Machinisd 





How THE 


Immediately on starting up after erec- 
tion, the crank was seen to be running so 
badly out of truth that the whole frame- 
work of the machine positively 
writhing and would assuredly have col- 
lapsed after a run of an hour or so. 

The usual casual amateur experts, al- 
ways greatly to the fore in any Spanish- 
speaking country, at once lit cigarettes 
and cheerfully pronounced the crank to 
have been bent in transit, the fallacy of 
which was easily proved by means of a 
the machine was turned 


was 


scriber, when 
round by hand. 
We then went carefully all round, see- 
ing that everything was perfectly in line 
and rebedded the brasses, all to no pur- 
pose, Then in desperation, the crank was 
swung in a lathe ‘and the journals 
shimmed up, the brasses being replaced 
by running in white metal. This time we 


ran until the bearings were shrieking hot 
and the metal began to run. 


BALANCING WAs DONE 


to the crank by means of steel straps, as 
shown on Fig. 2. The saw has run per- 
fectly ever since. 

Now the extraordinary thing is, that 
on writing and explaining as above to 
the makers, they stated that the machine 
was a standard one, that a number had 
previously been made, and that hitherto 
no such trouble had been experienced. 








Look After the Shop Vises 








Recently one man quit a job he had 
partly completed and left his work to take 
up another job for the purpose of letting 
another man use the vise at which he 
had been working. There was a shortage 
of vises in the shop, and upon investiga- 
tion, it was found that a good deal of 
that kind of shifting around was regu- 
larly done by the werkmen. It would be 
interesting to figure out exactly the cost 


of such shifting, and it is evident that the 
yearly cost thereof would considerably 
more than pay for two or three vises. 

While thinking about the effect of a 
scarcity of vises, it was noticed that some 
of the vises in use were in very poor 
condition, and that there was so much 
lost motion between the screw and nut 
that the workmen had to turn the handle 
one or more full turns before the travel- 
ing jaw would take hold of the work. It 
is not much of a task to turn a vise lever 
a turn or two, but when it is repeated 
every minute, or once each two minutes 
during the day, the time thus consumed 
will amount to a considerable number of 
minutes. 

The trouble with the “time-killing vise” 
is not in one place, but is a combination 
of several things which are not right. 
The total lost motion in a vise is, say, 
1'4 turns of the screw. A part of this 
is in the nut, which has worn consider- 
ably. Some more of the lost motion is 
in the looseness of the nut which moves 
back and forth nearly 1/16 inch in its 
mortise in the vise casting. 

The balance of the lost motion is in the 
collar which takes the strain when the 
vise jaw is moved back. The fixed col- 
lars on both the screw and vise casting 
have worn, likewise the loose or set-col- 
lar on the screw, hence there is play 
enough at this point to make up the 1% 
turns of lost motion above noted. All 
this lost motion could be easily taken up, 
excepting that in the nut, which is so 
small as to be negligible were the rest 
of it removed. 








Lubricating Hot Rolls 








A certain manufacturer had an order 
for a machine that included three hollow 
gun-metal rollers. These rollers are heated 
by gas to a temperature of about 700 
degrees and it was found that any oil or 
grease would carbonize and cut the 
journals in a very short while. Dixon’s 
flake graphite was then tried with ex- 
cellent results. : 

The method of applying the graphite 
to the journals is very simple; the chan- 
nels for conveying the lubricant to the 
journals are cut in the boxes about %< 
inch wide and '% inch deep, one on top 
and one at a little above and on each 
quarter. Besides this, a spiral groove 
of the same dimensions is cut for about 
two turns, commencing at about 1 inch 
from the other end of the box and near 
the bottom. The journals take about a 
dessertspoonful of graphite per day to 
each journal, the machine attendant oc- 
casionally removing the cap from the 
cup, churning down a little of the graph- 
ite with the 3/16-inch rod. 
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Face-Plate Chucking 








Why it is, is very hard to determine, 
but it is a fact that nearly every ma- 
chinist when chucking, on the jaw chuck, 
some article to be bored will almost in- 
variably place the article bang-up against 
the faceplate of the chuck and then when 
the tool passes through, it takes a bite 
or two out of the chuck. Every cub has 
been told and told, time and again, not to 
chuck work close to the plate, but they 
still put it there and the journeymen 
machinists do the same trick time after 
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time, when they could just as well place 
the work an inch or more out from the 
chuck and save the plate from tool dam- 
age. 

Only the most energetic vigilance on 
the part of a foreman can rid the shop of 
this chuck-damaging habit, and even then, 
the habit comes out like pulling teeth. A 
system of fines and penalties, rigidly 
adhered to and enforced might help mat- 
ters in this direction and the making of a 
set of distance rings by the shop, would 
help a good deal. A set of cast-iron rings 
or cylinders, of inch lengths, and of vary- 


281 


ing diameters, will be found very handy 
additions to the chucking lathe. By the 
use of one or more of these rings, any ar- 
ticle may be backed up against the ring, 
the same as it would be backed against 
the chuck-plate. In large work, where 
chucking at a distance from the plate is 
necessary, these rings form excellent dis- 
tance pieces, and the insertion of 4a 
single bolt, loosely, in each ring, will 
prevent them from falling out if they 
chance to get loose. Thus rings are 
much easier held than rectangular dis- 
tance pieces when they become loosened. 














Increasing Shop Capacities 








METAL WorKING 


George Nelson will erect a blacksmith shop 
at Franklin, Minn. 








Case Cutlery Company, Smethport, VDenn., 
contemplates an addition. 

Boeg & Beck are building an addition to 
their plant in Moline, Ill. 

Sharon Foundry Company, Sharon, Penn., 
is building a large addition. 

The Auto Truck Company, Detroit, Mich., 
will soon erect a new plant. 

The Corry Metal Furniture Company, Corry, 
Penn., will build a new tactory. 

The Seitz Motor Company, Wyandotte, De- 
troit, Mich., is to build a new factory. 

MeLaughlin Carriage and Auto Company, 
Oshawa, Can., are building a large factory. 

The Bell Engine and Thresher Company, 
Seaforth, Ont., will largely increase its plant, 

The C. W. Kelsey Company, Hartford, Conn., 
is soon to start the manufacture of motorettes. 

The Link-Belt Company, Chicago, IIL, is 
erecting a new factory building at Stockton. 

The Seneca Chain Company, Kent, Ohio, is 
planning the erection of two new buildings. 

The Ingram-Richardson Company, Beaver 
Falls, Penn., is building a two-story addition. 


The Dominion Safe and Vault Company, 
Farnham, Quebec, are building a large fac- 
tory. 

The International Harvester Company, of 
Milwaukee, are to build a $400,000 plant at 
once. 

Work has been started on a large addition 
to the plant of Potter & Johnston, Pawtucket, 
he 

Superior Drop Forge and Manufacturing 
Company, Cleveland, ©., will build a new 
plant. 

King & Dillow, New Lexington, Ohio, are to 
equip a machine shop in connection with their 
garage. 

A new plant for the Hale Machinery Com- 
pany, Detroit, Mich., is soon to be eon- 
structed. 

Milwaukee Machine Tool Company, Mil 
waukee, Wis., will build a new factory 
building. 

Westinghouse Electric and Manufacturing 
Company is building a new foundry in Traf- 
ford City. 

The new iron foundry of the Dent Hard- 
ware Company, Fullerton, Penn., is nearing 
completion. 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 























The Victor Safe and Lock Company, Cin 


cinnati, Ohio, is erecting a new plant in No 
wood, Ohio. 

A new factory building in Sandusky, Ohio, 
is to be constructed by the One Minute Wash- 
er Company. 

The Santa Fe 
building of large new shops in San Ber 
nardino, Cal. 


Railroad has started the 


A new $100,000 automobile plant is to be 
erected in St. Louis, Mo., by the Vietor Auto 
mobile Company. 


ID. A. Sulles, Los Vegas, N M.. has com- 
menced the construction of a new machine 
shop and garage. 


The Zanesville (Ohio) Mould Company will 
increase its capacity by the addition of sev- 
eral machine tools. 


Velie Motor Vehicle Company, Moline, IIL, 
is erecting a new factory for the manufacture 
of motors and parts 


The “fissouri Pacific Railroad Company has 
started the construction of a new machine 
shop at Falls City, Kan. 


Work on the new boiler and machine shops 
of the Jackson & Church Company, Saginaw, 
Mich., has been started. 


The Berlin Machine Works, Beloit, Wis., 
contemplates the erection of a large factory 
in or near Seattle, Wash. 


} 


A new factory will be built for the manu- 
facture of a new harvesting machine by 
Deere & C'o., Moline, Ill. 


Work on the erection of the new plant of 
the Sommer Motor Company, at Bucyrus, 
Ohio, is to begin at once 


The new plant of the Gardner Machine 
Company, South Beloit, Mich., is now in 
the course of construction 

Cooper Gear Works has dismantled = its 


plant at Struthers, © and is to operate a 
new plant at St. Louis, Mo 

[he Atlas Foundry and Machine Company, 
Tacoma, Wash. will erect a machine shop 


and foundry: cost, $25,000 

A large tract of land has been secured for 
the erection of a new plant for the Elkhart 
Brass Company, Elkhart, Ind 

The Aluminum Company of America, New 
Kensington, Venn., has let contract for the 
erection of two new buildings 


I Il. Harriman estate will erect an elec 
tric-light plant, planing mill, blacksmith and 
machine shops at Turner, N. \ 

The Union Twist) Drill Company Athol 
Mass., is lilding additions to its plant and 
will require new machine tools 


A new machine shop and foundry is to be 
constructed for the Atlas Foundry and Ma- 
chine Company Pacuma, Wasi 

The Berlin Machine Works, Beloit. Wis., 
has under onsideration the erection of a 
$600,000 plant at Seattle, Wash 


The Maritime Edge Tool Company is ild- 


ing a large addition to its works at St 
Stephen, New Brunswick, Canada 

The George Whiting Company (hicag 
Ill., manufacture of punches and = shears, 
is to build a S306) machine shop 

The Koehring Machine Company, Milwau 
kee, Wis., has increased its pital stock for 
the purpose of extending ¢ts factory 

The Racine Tool and Machine Compar 
Ratine, Wis., will build a new achine sl 


and will require additional machinery 


The F. 1. A. T. Company has taken deed 
to land in Poughkeepsie, N. ¥ n which it 
expects to build an automobile factory 


The Maxwell-Briscoe Motor Company. New- 


castle, Ind s onsidering 


further extension its plant located 

The Wortman & Ward Company London, 
Ont., manufacturers f pumps and lurns, 
will build a large branch factory at Winnipeg 


Barnard & Leas Manufacturing Company 
Moline, Ill., is adding to its machine eg 
ment and additions to its factory uildings 


The Brodesser Motor Truck Company, Mil 


waukee, Wis., has bought land in Junean. 
Wis on which it will ld an auxiliary 
Tactory 
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Farnham, 


large new sash 


Boucher & Co., 
building a 
fhe Yreka 
gun breaking ground for a new 


Quebec., are 


and door factory. 


(Cal) Railroad Company has 


roundhouse. 
Lethbridge, Alberta, Can., is in the market 
for $12,000 worth of steam shovels and equip 
ment. 


The Consumers Ice and Coal Company, 


Ocean Grove, N. J., is to enlarge its powel 


rhe Cream City Casket Company, Mil 


waukee, Wis., will erect an addition to Its 


plant, 


the John Schroeder Luncher Company, Mil 


waukes Wis., will erect an addition to its 
plant. 
rhe Ottawa 


Electri Company, Ottawa, 


Cuan., will equip a large new transformer 
station. 
William 


ding large 


Neilson Company, of Tor 
is 1 additions to its) furniture 

The Worcest« r 
Worcester, Mass., will erect a new pow 


Light Company, 


erection of the 


The contract tor the 


Hlouse, Freeport 


Railroad Company has 
started work on a new roundhouse in Belle 
Vue, enn 

rhe Co-Operative Condensed Milk 


pany is erecting a factory at Fort Coving 


ton - 


fhe Wildermuth Bending Company, Colum- 
bus, Ohio, wi erect” three ranch mills in 
Columbus, Wis. 

Millville Gas and Light Company ‘ to 
increase the capacity of the power plant In 


Millviile, N. J. 
Brothers Manufacturing 


lowa, has let contract for a new 


Company, 
Davenport 
factory building 
Franklin Consolidated Mines Company, Vir 
ia, B.C. is to install onsiderable new 
lning 
extent 
Medicine 


machinery to the 


purchased by 


Dominion Dry Dock Company, Montreal 


anada, will build a large ship-repairing plant 
at St. John, N. B 

Otto Higel Company, Toronto, Can., manu 
facturer of piano parts, is building large ad 
litions to its plant 

The Seneca Chair Company Kent, Ohi 
ontemplates considerably nereasing its ca 
pacity ymity t 

Inland Coal and Coke Company Is. ¢ wil 
3 i SPSoo00 developing coaltields ind 
est Ishiny vuwinti 
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building, in Toledo, 
The Macomber 
Brothers Company is interested in the enter- 


A new power-house 
Ohio, is to be constructed. 


prise, 
The 
awarded a 
heating plant, 
Mich. 


Ashland been 


franchise to 


Power Company has 
install a light, power 
street-car 


and also 


Ironwood, 


system, in 


The Farmers Union, H. H. McLean, presi- 
dent, will erect a flour mill at Walla Walla, 


and Adams, Wash., as well as a power plant; 


total cost, $400,000, 


It is stated that 
the removal of the 


plans are under 
plant of the 
Company, Penn., 


way for 


Damascus 





ake Beam Sharon, which 


recently destroyed by fire. 


Ground was broken by the contractors for 
the erection of a and 


Railway 


large new brick steel 


boiler shop tor the Southern 


Spencer, N. C. 


Com- 
pany, at 
oe 


Reading, 


Wunder, manufacturer of fire appar- 
interested in the 
erection of a large plant for the manufacture 
of combination 


atus, Penn., is 
chemical and fire engine. 
John LB. Crosby Company, of Halifax, Eng., 
Mammoth Carpet Mills, 
Fishkill Landing, N. Y., and 
Will resume operation of the plants, installing 


has purchased the 
Matteawan, and 


new machinery. 


The 


Company, 


Sheboygan Light, Power and 
Wis., has let 


S Loo low in 


Railway 


Sheboygan, contracts 


for improvements aggregating 


cluding steel and brick car barn and new 


steam turbines. 


Washing 
August 19, und 
circular No, 50S, bids for steel castings, mat 


The Isthmian Canal Commission, 


ton, Ir. CC Will open on 





hese-steel bushings, steel, iron, brass con 





censer tubes, cast-iron pipe, sluice 


gate, 
pumps, ete 

Robert Grimshaw, 
tadler Uf i 


Dresden A., 
(rermany, 


Johann- 
reports in 
market fo 


to 2LULOO0O water meters, and desires prices of 





ol a German concern, a 


Various sizes, c. i. f., Bremen or Hamburg. 


Bureau of Supplies and Accounts, Navy 
Department, Washington, Db. Cc will open 
ids on August 16, for the followng Blocks, 
chain, differential (schedule 2777) bolts, 


nuts, ete (schedule 2773): lathes, gear-cut 


ting machines, machine (schedules 


2764 


screw 


2TH) metals of various kinds 


and 


(schedules 2773, 2776, 2770, 2779) : pipe, pipe 


tubing, etc. (schedule 2779). 
August 2 Pipe, 


coverings (schedule 2769): bolts and 


fittings, valves, 


Bids opening on 





, as follows 





fittings, 


nuts (schedule 27S5) hardware (schedule 
2784) steel (schedule 2785). 














Company, Castlerock, Wash., 


SLO OOO, 


Pole & Tap Company, Cincinnati, 


Loss, S40 000, 


rhe city electric light and water plant at 


Kan... was destroved by fire 
Entire plant of the Zanesvil (Ohio) Art 
destroved by fire 

Crank Company, Cincin- 
SoHo 000, 
Heap Lumber Mill, Ruskin, B.C 


rletely destroved 


SOOO, 


Fire destreved the carriage factory of <A. 


Schult Pompton Plains, N. J Loss, $4000, 


I’. MeLaren’s Lumber Mill, Blairmore, B.C 


destroyed \ fire. 


Loss, 


Factory of the Campbell Stuart Chair Com- 


pony, Princeton, Mass.. was destroved 


s pereny 


Fire destroved the 
Monarch Works, 


main building of the 


fron ivmouth, Ind. Loss, 


S1lo.000 








{ 
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shops of the 
located at 


Fire totally de troyed the 
Carolina & Northwestern Railway, 
Chester, S. C. 

_The mills of the Buchanan & Swoch Lumber 
Company, Asbury Park, N. J., were destroyed. 


Loss, $150,000, 
Part of the furniture piant of John J. 
Reifsnyder, Philadelphia, Venn., was de 


stroyed by fire. 


Part of the Neeley Nut and Bolt Company 
plant, Pittsburg, Venn., was destroyed by 
fire. Loss, $25,000. 


Plant of the Consolidated Lamp and Glass 


Company, Coraopolis, Venn., was destroyed 
by fire. Loss, S60,.000. 

Germantown Tool Works Germantown 
Penn., was destroyed by fire and will move 
into its new factory just completed. 

Fire destroyed the Thomas Brass and Iron 
Company and tbe Durand Steel Locker Com- 


Belvidere, Ill Loss, $250,000, 


lburand Steel Lacquer Company, Waukegah, 


pany, 


Ill., and Thomas Brass and [ron Company, of 


the same place, were destroyed by fire. Loss, 
S350.000,. 
The Norfolk mills of the Cochrane Manu- 


Mass., was 
manufactur- 


facturing Company, East Dedham, 
damaged by fire. Dynamos and 


ing machinery destroyed to extent of $40,000, 








New INCORPORATIONS 








Scranton Axle and Spring Company, Scran 


enn. £125.000, 


ton, Capital, 
Art Hardware and Manufacturing Company, 
Seattle S50 0000, W. C. Hendricks, 


J. Von 


Capital, 
Ilerberg. 
Capital, $400,000 
May, G. W. 


Federal Motor Company. 
Incorporators, A. Smith, G. W. 
Dorsey, Jr., Wilmington. 

Company, incorpor- 
S500 000, 


The Chickamauga Steel 
rrenton, N. J 
Jersey 


Capital, 
City. 


ated at 
’rincipa! 
Milwaukee 
Wis.. 
nstill 


offic a in 
Steel 


«company, Mil- 
Witmer, W. J. 


Structural 
Se OO, Vv. M 


and Cc. W 


waukee, 
liann Jostin. 
Chicago, Ill. 


Fran- 


Company, 
Solomon, 


Del Manufacturing 


S2500 Machinery. Irving J. 


cis KE. Matthews, Elmer Schlesinget 


Welding 
s20.000 E | 


Spokane Oxy-Acetylene Company, 


Spokane, Wash. Capital, 


Richter, O. E. Logan, R. H. Raines. 


F. R. Parker Company, Boston Automo 


biles Capital, S50,000, resident, F. R 
Parker; treasurer, C. C. Colby toston 
Carson Garage aud Auto Company, Peru, 
Ind. $15,000 V. E. Carson, k. EF. Connor, 
Maggie EK. Carson and Margaret Connor 


Steel Company 
S150 000 


J.B. 


Iron and 
Capital 


Mills, J. W. 


United States 


Hlouston. 


The 
of Texas, 
Incorporators, N. L. 
Iline. 


stock 


Barnes, 


Package Machine Company, Indianapolis, 


Ind $25.000 te manufacture veneer barrels 
¢. E. Gregory, F. B. Davenport and J. R. C. 
Marsh. 

The Grath Motor Car Company, Cleveland 


£400,000 Patterson, H. A 


Carroll, Cc. P 


Capital George S 
Stahl, E. J. 


Colley 


Thobaben, FL. C 


Crane Credit Register Company, Lafayette 
Ind Capital, $10,000 Incorporators, S. W 
Hoffman, F. Ruth 


Crane, B. F. Crane and 


lloffman. 
Engineering and Manufacturing 
Capital, $100,000 


’remier 


Company. Incorporators, 


Ek. J. Forhan, G. F. Martin, H. P. Jones, New 
York City. 
Atlantic Coast Hardware Company, Bos 
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Ilardware Capital, $50,000 


Iiunter; treasurer, Il. W 


ton, Mass. 
l’resident, J. B. 
Sanders, Boston. 


The Peerless Brass Manufacturing Company, 


Cleveland, Ohio Capital, $20,000 J. F. 
Zedlicka, Carl Zedlicka, Anton Zedlicka, I. J 
Brady and J. J. Gaughan. 

Webster & Perks Tool Company, Spring 





field, Ohio Capital stock, Incor 
porators, Herman Voges, Jr., G. W. Verks, 
A. W. VDerks, R. C. Mitchell. 

Hl. G. Lipscomb & Co., Nashville, Tenn 
Capital, $300,000 Hardware manufacturing 
Incorporators, H. G. Lipscomb, Hl. Z. Lip 
scomb, and Houston Lipscomb. 

United Cash Register Company, New York, 
N. Y. Manufacture cash registers, adding ma 
chines. Capital, $100,000 Incorporators, 
W. D. MeCoy, J. Winter and others 

The United States [Iron and Steel Com 
pany of Texas, of Ilouston Capital stock, 
$170,000, Incorporators, N. t. Mills, J. W 
Bernes, J. W. Barnes and J. B. Hine 


Victor Motor 
Trenton, N. J 
Capital, 


Car Company, incorporated at 


Manufacture and deal in au 


tomobiles S150,.000 Incorporators 


J. UW. Harrington, and J. F. Harrington 
Cab and Taxi Company of New York, Mill 
broo Livery and motor-car service Cap 
ital, S2.500.000 Incorporators, T. Faber, J : 
Sullivan, H. E. Von Pein, New York City 
Rochester Trolley Guard and Finder Com 
pany, Rochester, N. ¥ Capital, $50,000, Di 
rectors, William F. Reichenbach, Alois A. Pieh 


ler, Charles W. Henning, all of Rochester 

Engineering and Manufactur 
Amsterdam, N. Y 
R. G. Daye, E 


Williams, 


Port Jackson 


ing Company, Capital 


Jack 


Rotterdam 


S25 000) Incorporators 


son, Amsterdam: C. II 
Manufar 


de\ ix es 


Manhattan 

and lighting 
Incorporators, R. EF. Tay 
Shaal, J. \V New York City 


Cleveland 


Ethylight 
ture 


Company 


automobile lamps 





Capital, $350,000 


lor, R. Usera 
Crucible Steel Castings Company 
$25.00, to make steel 
William Sehnell, A. ll 
Charles W 


articles of all kinds 
Kaufman, H. I Aiken 


Kaufman and William H. Aiken 


The Cairo Drilling Company, Cairo, W. Va 
Capital, $10,000 George Ringe 
hart, Hl. N. Rinehart, W. Hi. Moyers, John 


I.eeton and ¢. F. Vincent, all of Cairo, W. Va 


Incorporators 


J. & Cincinnati 


Auto 
general 


Stevens Company, 


S000, to do a automobile.and garage 


business J. F. Turner. J. K. Gilchrist, J. 8 
Stevens, F. G. Stevens and Stephen R. Hollen 
Reserve Electrical Company Cleveland 


$10,000, to manufacture electrical equipment 


of all kinds W. F. Brooks, H. Craig, C 
Raber, William J. Wilson and R. M. Zimmer 
man 

Cochran Pipe Wrench Manufacturing Com- 
pany, Chicago, II Manufacture machinery 
tools and engines Capital, S100,000 Inecor- 


porators, F. EY Hinckley, J. M. Cochren, W. W 


Taylor 


Lockwood Piano Company, New York. Man 
ufacture pianos rgans and other musica 
instruments Capital 815.000 Incorp 





ators: George EF. Jacobi, Alonzo Alvet llarry 
M. Iiyver 

Kasper & Koetzle, Brookivn, N. ¥ Man 
ufacture and deal in fron, steel, manganese 
copper, ot Capital Tce Incorpotators 


W Kasper }* 
Ivn N \ 


Koetzle. 1 I. Kasper Brook 


Brothers & Co., Fulton, N. ¥ Man 
and deal in 


Tavier 


ufacture paper machinery and 


supplies Capital S40.000 Incorporators 


ex % Benedict. J. A. Benedict, T. A. Bene 
dict, Fulton 
St. Paul Independent Automobile Garage 


Min» 
supplies, ete Jehn A. 


Paul, 


uto devices, 


Company, St $100,000, 


facturing 
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liediund, Lewis Lee, William A. Bergen and 
Matt Schanno 
Stephens-Cropley Company, Chicago Man- 


ufacture and deal in vehicles, engines, ma 


Capital, $25,000 


Fred 3S 


Incorporators, 


Wil- 


chinery, ete 
George W 
liam <A. Conover 

rhe Main Electric 
Manufacture and deal in lamps and appliances 
for light or heat 
White, E 
York City 


Stephens, Cropley, 


Company, Manhattan. 


Capital, S50.000 Incor- 
porators, S Braun, H 
New 


Hlueunckes, 


Humboldt Garage Company, Buffalo, N. Y. 


Build and operate garages, et Capital, 
S1000. Incorporators, Chas. FE. Congdon, Chas. 
J. Rosengren, Wm. H Voodbury, Henry J. 


Siedler, all of Buffalo, N. Y 
Newark Machine 


Company D7 Lafayette 


place, Newark, N. J General machine shop. 
Capital, $50,000 Incorporatocs, Joseph HH 
Gay, East Orange, N. J Hlerbert S. Gay and 
Charles P. Day, both of Newark, N. J 

Union Arms Company, Toledo, Ohio, $100,- 
mn, to manufacture and sell all kinds of 


fire arms and Cough- 
ling, Frank E 


W. Isenberg 


appliances Frank W 
Miller, Charles Weinrich, Harry 


and Eugene H. Winkworth 


Lorain 
and 


l’roducts 
Ohio, 
sell automobile and motorcycle supplies of all 
kinds H. L. Dunham, I. DD. Faxton, 24, 
McIntyre, J. R. Giebel and E. M 


Fiber Company, 


S10.000, to 


Elyria, 


county, manufacture 


(,eorge 


Sheanan 


American 
ortland, Me., for 


Shop Equipment Company at 


, 


manufacturing and dealing 


in all kinds of railroad and shop supplies 
Capital stock, S300 000 President, Clarence 
Ek. Eaton; treasurer, Albert F. Jones, both of 
Portland. 

rhe American Electric and Manufacturing 
Company, at Hallowell, Me., for couducting 4 
veneral manufacturing usiness Capital 
stock, $600 paid in resident, G. W. Royn- 


ton Waterville: treasurer ‘ il O'Brien, 


Ilallowell 


erfection Manufacturing Company, Colum- 
s, Ohi F250, to manufacture and sell 
machinery, tools, implements and the products 
of machines I I’ Stephens George “ 
Campbell, Barton Griffith, F. Il. Hevwood and 
DP. Coekrill 
lelLuxe Motor Vehicle ¢ ompanys Cleveland, 
S1lo0.000, to manufacture and sell motor ve- 
hicles iutomobiles, motor eveles and acces 
sories of all kinds W. t. Moore, William P. 
Wynn, R. M. Darrance, George A. Gaston d 
M. I rhompson 
Bessler Movable Stairway Company \k- 
on, So0.000, to manufacture and s« i 
able stairway, after patents whic! ive been 
granted Carvil ¢ Bessler, Frank | Tess 
ler loseph I Ssauves liohn | rouse rd 
kdwin W Brouse 
Port Chester Machine Works In Port 
(hester, N. ¥ Manufacture machinery ‘ 
ital, Stn Incorporators, Frederick St 
etz. Port Chester, N. Y.: George V. St 
Bridgeport, Conn.; William Steimnetz 
l (heste! N \ 
Kingslee Piano Cor inv, New Yor) M 
ture pianos priate ] i\ . I ‘ . 
il instruments, « ( STO, | 
titers, Henry | Ie i s el | ! ! 
! s S. Il es, J Benjamin H. Ster 


iW. FE. M. Manufacturing Company Akron 
i>) See to manufacture ma we 

rs, exhaust heads, en shields ers 

and other articles ( Il. Maranville, ¢ s 





elton, ¢ FE. Maranville, J. Dwight l’almer 
ind | (. Whittmors 

Positive Spark VPlug Company Mineola, 
Nassau county, New York Manufacture and 
ell machinery ete Capital S15 ow In 
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corporators, Mortimer McKenzie, Paul Weid- 


mann, both of Mineola, N. Y.; James C. 


Meeachen, Rockville Centre, N. Y. 


Star Electric Company, Binghamton, N. Y. 


Manufacture electric supplies and appliances, 


Capital, $300,000 Incorporators, George ©. 


Knapp, 54 Wall street; Giles W. Mead, Edgar 


F. Price, both of 79 Wall street, all of New 
York City, and two others. 

ilempstead Aeroplane Company, Hempstead, 
Nassau county, New York. Manufacture, deal 
in and exhibit aéroplanes, etc. Capital, $3000, 
Incorporators, Hloward J. Dietz, Stella’ F. 
Dietz, both of Hempstead, L. 1., N. Y.; George 
Thoms, 2 Rector street, New York City. 

The American Machine and Crown Com- 
pany was chartered at Wilmington, Del., to 
manufacture, buy, sell and deal in machines 
for making metallic caps for bottles The in- 
corporators are Wilmington charter represen- 
tatives, and the capital stock is $1,000,000, 

The National Chamber Oven Company, of 
Elwood Vlace, near Cincinnati, has filed pap- 
ers increasing its capital stock for the pur 
pose of enlarging the facilities of the plant 
which is used to manufacture stoves J. E 
Stacy is president, and R. J. Turner, sec- 
retary. 

Wiederhold Mantle and Burner Company. 
1231 Wintield avenue, Jersey City, N. J Man- 
ufacture incandescent gas, mantles and burn 
ers, etc. Capital S50.000 Incorporators, 
Charles Il lockmus, Ansonia, Conn.: Oscar 
Wiederhold, Jersey City: Hugo Hl. Rutter 
busch, New York City 

The Roanoke Copper Company, Ine., Vil 
gilina, Va. G. R. Leghorn, president, Boston 
Mass.: G. F. Tarbell. vice-president, Cam 
bridge, Mass.: R. T. Lincoln, secretary, Law- 
renceville, Mass Capital stock, maximum, 
S500,0005 minimum, S 100,000 Objects and 
purposes, operate a copper mine. 

American Automobile Boiler Feeder Com 
pany, at Waterville, for manufacturing and 


dealing in automatic boiler feeders, boilers, 
engines, ete Capital, $100,000 President, 
George W toynton: treasurer, Matthew 8. 
Goodrich, both of Waterville. 


American Sandless Casting Company, to ac- 
quire certain letters patent granted to or that 


may be obtained by Edgar A. Custer, for cast- 
ing iron in permanent metal molds. Incorpor- 
ators, Frank M. Ritter, W. Northrope Cowles 
of Philadelphia, and S. ID. Townsend, Jr., of 
Wiimington Capital stock, $5,000,000 
Saintr Valve Company, New York Manu 


facture and deal in valves, machinery tools, 


et Capital, Sooo Incorporators, Gio 
Vanni Lakrancesea, Produce Exchange Inuild 
ing: Gennaro Romano, SOT East One Tlundred 
and Thirtv-eighth street, both of New York 


City : Roger Hinds, Riehmond Hill, N.Y 
The Fastern Machine Screw Company, New 
Ilaven, Conn. Manufacture machine screws, 


screw-machine products and hardware spe- 


cialties. Officers, W Ss Sippit, president 3 
J. kK. Unubinger, vice-president: W. Il. Gates, 
vice-president and superintendent: W s 


Garde, treasurer; B. P. Greene, secretary and 


manager. 








Business [TEM 








rhe Eastern Machine Screw Company, New 


Ilaven, Conn has been organized and in 
corporated under the Jaws of Connecticut 
It is now building and equipping a new fue 


tory for the manufacture of a full line of 
machine screws, screw-machine products and 
hardware specialties. The officers of the 
company are Morris S. Sippitt, president: 
J. kk. Hubinger, vice-president: Wm. H. Gates. 
vice-president and superintendent: Walter S 
Garde, treasurer: Renjamin P. Greene. se« 


retary and manager. 


AMERICAN MACHINIST 








FoRTHCOMING MEETINGS 








National Society for Vromotion of Indus- 
trial Education, fourth annual convention, 
Boston, Mass., November 17, 18 and 1%. 

American Society of Mechanical Engineers ; 
monthly meeting second Tuesday. Calvin W. 
Rice, secretary, 20 West Thirty-ninth street, 
New York City. 

Boston Branch National Metal Trades As 
sociation. Monthly meeting on first Wedne 
day of each month, Young's hotel. ID). F. 8. 
Clark, secretary, 141 Milk street, Boston, 
Mass 

Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month, E. C. Bliss, president, 91 Sabine 
street, Providence, R. | 

New England Foundrymen's Association: 
Regular meeting first Wednesday evening 
of each month, excepting July and August 
Secretary, J. H. Warder, 735 Monadnock 
block, Chicago, Il. 
regular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass. Fred 
KF. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsy! 
vania: monthly meeting third Tuesday El 
mer K. IHliles, secretary, Fulton building, 
Pittsburg, Penn. 

Superitendents’ and Foremen's Club_ of 
Cleveland: monthly meeting third Saturday 
Philip Frankel, secretary, 310 New England 
building, Cleveland, ©O 

Western Society of Engineers, Chicago, Ill. 


WANTS 














Rate 25 cents per line for each insertion, 


fhout siz words make a line No advertise- 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue faswers addressed to our care 
will be forwarded ipplicants may specify 


names to which their replies are not to be 
forwarded, but replics will not be returned 
if not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendations or othe 
papers of raluc should not he inclosed to 
unknoiwn correspondents Only bona-fide ad 
rertisements inserted under this heading. No 
advertising accepted from any agency, as 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 








MIscELLANEOUS WANTS 








Caliper catalog free. E.G.Smith, Columbia, Pa. 


We buy or pay royalty for good patented 
machine or tool tox 2YSY’) AMER. MACHINIST 


Wanted —Work for screw machines and 
gear cutter. Box 775, AMERICAN MACHINIST. 


Light, fine machinery to order: models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. ° 


Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J 


Light and medium weight machinery and 
duplicate parts built to order: tools, jigs, etc 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Patents C. L. Parker, Patent Attorney, 
ex-examiner VPatent Office, 990 G St.. Wash 
ington, Ib. (. Write for Inventor's Handbook. 


New ideas developed, designing and de- 
tailing of special machinery: terms reason 
able and work strictly confidential. Box 798, 
AMERICAN MACHINIST. 


Light, fine machinery and mechanical spe- 
cialties built to order: jigs, tools, ete.. de 
signed and built. Goodson Electric and Manu- 
facturing Co., Providence, R. 


A well equipped machine shop within 30 
miles from New York solicits orders for all 
kinds of machine work Send inquiries: The 
trunswick Refrigerating Co., New  Bruns- 
wick, N. J. 


August 11, 1910. 


Light or medium weight machinery to man- 
ufacture on contract or special machinery to 
build. Box 734, AMERICAN MACHINIST. 


A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 

Concern with well equipped plant for light 
manufacturing wants to hear from parties 
with established business who are desirous 
of enlarging their facilities, reducing their 
expenses for rents, ete.; plant is well lo- 
cated, cheap power, fuel and labor; railroad 
siding. Cadiz Stamping Works, Cadiz, Ohio. 

First class Vienna house, dealing in ma- 
chines, would accept representation of foreign 
machine manufacturer: only high grade ar 
ticles considered: not averse to joining party 
should manufactory in Austria be contem- 
plated, with a view to economize on freight 
and duty. Address “Fortschritt Z. 3386," 
Ilaasenstein & Vogler, A.-G., Vienna I 
(Austria). 

Any broken machinery parts expertly weld 
ed by oxy-acetylene process; difficult repairs 
requiring skilful preheating are our specialty ; 
automobile cylinders and crank cases also; 
ask for detailed information, references, etc. ; 
we positively weld (not braze) cast iron, 
aluminum and other metals: no charge un 
less successful: one trial will convince you. 
Waterbury Welding Works, Waterbury, Conn. 








Hetep WANTED 








Classification indicates present address of 
advertiser, nothing else. 


CALIFORNIA 
Wanted Bookkeeper for manufacturing 


plant, employing from 20 to 25 hands; young 
man familiar with modern uptodate methods, 


cost keeping, ete. Write fully age, experience, 


salary wanted. tox S12, AMER. MACHINIST 
CANADA 
Wanted First-class man on automatic 


screw machine work, setting up, camming, 
devising new tools and methods speeding up; 
highest wages to the right man. Box S825, 
AMERICAN MACHINIST. 

COLORADO 


Iue to the steady increase of our busi 
ness, we are constantly in need of drill press, 
lathe, planer, grinder, Jones & Lamson and 
bench men; also toolmakers and tool smiths: 
sood climate and location; steady work, good 
pay to first-class men; shop clean, light and 
well ventilated; ) hours work. Address, stat 
ing experience. J. Geo. Leyner Engineering 
Works Co., Littleton, Colo. 

CONNECTICUT 

Wanted—We want a machine salesman to 
cover territory in and around New York City; 
standard machine that Is used in all fac- 
tories. Address I’. O. Box 685, Waterbury, 
Conn, 


Wanted—A first-class tool designer on auto- 
mobile work ,one who has had experience in 
this class of work preferred; state experience 
and salary expected. The Columbia Motor 
Car Company, Hartford, Conn. 


Wanted—Salesmen to handle ona generous 
commission basis, a well advertised and 
quick selling line of lathe tools; commissions 
given on all orders received from prescribed 
territory ; send references with reply. Address 
“R. T.,” AMERICAN MACHINIST. 





ILLINOIS 
Wanted—Operators on Gleason bevel gear 
and Bilgram gear planers, Middle West. Ad 
dress with particulars, Box S20, AM. Macu. 


INDIANA 


Wanted—A-1 man for tempering tools; one 
who has experience in case-hardening pre 
ferred; give experience and references. Ad 
dress “A. B. C..” Box 186, indianapolis, Ind. 

Wanted—-Working foreman, also inspector 
for assembling department on high-grade in 
tegrating wattmeters; state age, experience 
and salary desired to start with. Box 808, 
AMERICAN MACHINIST. 

Wanted—A thoroughly capable foreman for 
tool room employing twenty toolmakers and 
machinists; must be naturally endowed with 
capacity to command respect of workmen and 
he thoroughly experienced in very accurate 
and exacting punch and die work. Address 
“A. B. C.,” Box 186, Indianapolis, Indiana. 


KANSAS 


Wanted—Six vertical boring-mill operators 
on duplicate work, and a first class drill press 
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man on heavy work; steady employment for 
the right men. The Locomotive Finished Ma- 
terial Co., Atchison, Kans. 


MICHIGAN 
Machinists—Men experienced at assemb- 
ling the mechanism of crane bridges. Box 
183, Detroit, Mich. 
NEW JERSEY 
Superiniendent for machine shop wanted 
for large works in vicinity of New York City ; 
must have had at least five years’ experience 
in similar position and have handled all 
classes of machine work. tox T05, Am. Ma. 


Lathe and vise hands in shop, 15 miles 
from New York; must be sober and steady; 
opportunity for advancement; state experi- 
ence, references, wages and all information 
in first letter, Box 843, AMER. MACHINIST, 


NEW YORK 


Wanted—First-class machine tool salesman, 
one with practical experience preferred, Box 
S40, AMERICAN MACHINIST. 

Wanted—Experienced draftsman in centrif- 
ugal pumps and engines; give references and 
state salary expected. Address “lumps,” 
AMERICAN MACHINIST. 

Wanted—First-class lathe hands, planer 
hands, boring mill and slotter hands; also a 
few erectors; must be first class and accus- 
tomed to heavy work. Address PP. O. Box 
$53, Buffalo, N. Y. 

Wanted —An_ experienced § case-hardener ; 
one who understands the business thoroughly ; 
good pay and steady employment; state age, 
experience and salary expected. Eclipse Ma- 
chine Co., Elmira, N. Y. 

Wanted—Experienced draftsman with ex- 
perience in furnaces, structural steel, piping, 
ete.; small town in western New York; give 
full particulars and state salary required, Box 
826, AMERICAN MACHINIST. 

Salesmen on a generous commission basis, 
competent, practical tool dressers or others 
capable of demonstrating the merits of the 
most successful steel hardening solution ever 
sold; five years’ continuous use by responsi- 
ble firms vouches for its value wherever water- 
hurdening steels are in use. Box 760, Am. M. 

Assistant to sales manager; splendid op- 
portunity for competent young man (26-50), 
with outside selling experience, fluent talker 
and A-1 correspondent: must have machinery 
experience and desirably a technical training; 
give fully experience, nationality, age, sal- 
ary expected and references. “Fortunate,” 
tox S11, AMERICAN MACHINIST. 

Assistant superintendent; opportunity of 
life time with voung growing concern manu- 
facturing foundry equipment; prefer tech- 
nical graduate (27-30), with two years’ or 
more shop experience; to get consideration, 
applicants must enumerate fully experience, 
age, nationality, salary expected, furnish ref- 
erences, etc. “Exceptional,” Box 810, AM. M. 


OHIO 


Molders wanted on light machinery in Ohio. 
Box 769, AMERICAN MACHINIST. 

Machinists wanted on locomotive work 
in the Middle West. Box 770, Am. MAcHu. 

Wanted—Machine and floor hands; good 
wages and steady employment. Address Box 
k, Alliance, Ohio. 

Machinist wanted to instruct men In the 
use of machine tools; give age, experience. 
Box 771, AMERICAN MACHINIST. 

Wanted—Assistant machine shop foreman 
by a concern manufacturing farm machinery ; 
one who is thoreughly uptedate and can pro- 
duce results. Box 830, AMERICAN MACHINIST. 

Wanted—Chief draftsman to take charge 
of large engineering office; must have good 
technical and practical training, executive 
ability and capable of systematizing office and 
getting output; good opening with oppor- 
tunity for advancement: state qualifications 
fully in writing. tox 753, AMER. Macit. 

Wanted—First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine ope:- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 


PENNSYLVANIA 


Wanted—Lathe, boring mil! and floor hands; 
good wages, steady work. The Blaisdell Ma- 
chinery Company, Bradford, Penn. 

Machinists—Machine operators wanted for 
day and night turn: plenty of work; none but 
sober and steady men need apply Standard 
Engineering Co., Ellwood City, Penn. 


AMERICAN MACHINIST 


Tool draftsman and designer with shop ex- 
perience, desires to change; Vhiladelphia or 
vicinity. Box 839, AMERICAN MACHINIST. 

Wanted—Corresponding secretary; compe- 
tent to conduct general correspondence for a 
manufacturer of steel products; preferably 
an experienced man who can also prepare esti- 
mates. “Secretary,” Box 841, AMER. MAcH. 


Wanted—By machine tool concern, build- 
ing medium size metal working machinery, 
an expert demonstrator to go to Europe for 
two years; must be first-class mechanic, cap- 
able of operating machines and _ assisting 
salesmen wherever necessary ; splendid oppor 
tunity for right man. Address with full 
particulars, etc., Box SO1, AMER. MACHINIST. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine; these operators do so 
well that we receive more applications for 
places than can be filled; these qualifications 
carry most weight: Common sense, automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partic- 
ulars will be furnished to inquirers who fur- 
nish the same information about themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Vhiladelphia. 








SiruATIONS WANTED 








Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Superintendent, 36, desires change: 15 
years’ experience in light and medium manu- 
facturing by uptodate methods; best refer- 
ences. Box S24, AMERICAN MACHINIST. 

ILLINOIS 

Mechanical draftsman, age 33, wants posi- 
tion as assistant superintendent; S years’ 
practical workshop experience and 9 years in 
drafting room (reached limit of salary), or 
machine tool work, shop layout, rolling mill 
work and special machinery, jigs, fixtures and 
special tools; best references and well up in 
workshop practice. tox SO4, AMER. MACH, 

MASSACHUSETTS 

Industrial school instructor; machine shop 
practice and drawing, only high-grade schools 
with reasonable salary need apply. tox Ss, 
AMERICAN MACHINIST. 

Superintendent of a large manufacturing 
plant, with wide experience on automatic and 
labor saving devices, desires making a change. 
Box 788, AMERICAN MACHINIST. 

As factory manager by man with good ex 
perience in factory organization, management, 
cost and factory systems, able to keep operat- 
ing production expense at a minimum: would 
like to correspond with any company desiring 
a competent man who would study their in 
terests entirely ; can stand on own record and 
give best references as to ability; at present 
employed; can give satisfactory reason for 
changing. tox S14, AMERICAN MACHINIST, 

MICHIGAN 

A man who is a first-class designer of ma- 
chine tools, standard or special, will be free 
for engagement soon; leading position pre- 
ferred; correspondence invited, Box S20, 
AMERICAN MACHINIST, 

NEW JERSEY 

Master mechanic, energetic, progressive and 
up to date, practical toolmaker and designer, 
experienced on accurate and interchangeable 
work; now employed but wishes change; best 
references as to ability and integrity. Box 
S35, AMERICAN MACHINIST. 

NEW YORK 

Master mechanic wants position at a sal 
ary of $1500, tox S23, AMER. MACHINIST. 

Graduate mechanical engineer, one year's 
shop and six years’ designing experience, de 
sires change. Box 794, AMER. MACHINIST. 

Mechanical graduate, experienced, practi 
cal tool and die maker; familiar and up te 
date in die castings. Box 782, Amer. Maci 

Wanted—Position as general superintend 
ent; have had large experience in designing 
and building gas engines, Box 797, Am. Ma. 


Wanted—By experienced mechanical drafts- 
man, position with small progressive com- 
pany, where there is an undoubted future. Box 
S37, AMERICAN MACHINIST. 

Expert hardener, middle aged, executive 
ability, experienced in carbon and high-speed 
steel, carbonizing and case-hardening, A-1 ref 
erences, wants position with full charge. Box 
SOT, AMERICAN MACHINIS’ 

Draftsman, 9% vears’ experience, automatic 
machinery, including sugar, cotton, textile, 
labeling and special machinery, thoroughly fa 
miliar with shop methods, desires position 
where ability eounts: good references Dox 
S44, AMERICAN MACHINIST 
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OHIO 
A-1 mechanic as foreman in radiator de- 
partment in automobile factory; have excel- 
lent new ideas to cheapen cost of same an. 
better quality. Box S27, AMER. MACHINIST. 


As tool room foreman; A-1 mechanic, 42 
years old; uptodate on tools for interchange- 
able parts; also expert on dies for sheet 
metal and drop forgings: inventive and ex- 
perimental work. Box S2ZS, AMER. MACH. 


Works manager; advertiser at present in 
charge of large plant manufacturing heavy ma- 
chinery, desires change; wants position as 
works manager with responsible concern ; wide 
experience handling large plants. Box 816, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

Mechanical engineer; extensive shop prac- 
tice; expert on cost reduction and increase 
of output; uptodate in modern shop methods, 
1OX SS1, AMERICAN MACHINIST, 

Technical inventor, having ability of high 
grade order, sound mechanical judgment and 
experienced in overcoming competitive pat- 
ents, wishes to make a change. Box S42, 
AMERICAN MACHINIST. 

RHODE ISLaRD 

General superintendent or manager of 
works, wants position; 12 years’ mechanical 
and electrical experience; first-class executive 
and organizer; well posted on modern meth- 
ods; expert designer; technical graduate with 
M. EF. degree; references. Box S38, Am. Ma 


WISCONSIN 


Superintendent, have a thorough knowledge 
of modern machine shop, foundry and mannu- 
facturing practice ; good executive, accustomed 
to large works. Box SUS, AMER. MACHINIST 

Situation wanted with company entering 
manufacture of automobiles or motors; cap 
able of purchasing and installing machinery 
and tools, designing tools, jigs and fixtures 
and as tool-room toreman; oven ten years’ 
practical experience; similar positions held 
before; at liberty October 1. Box S32, Am. M 

Position wanted as mechanical superintend 
ent or master mechanic; am thorough me 
chanic and designer, have taken out patents 
on agricultural implements, molding machines 
and gas engines; made specialty of labor-say 
ing machines and devices; at present em 
ployed, but want to change; will go any 
where. Box S30, AMERICAN MACHINIS1T 








For SALE 








For Sale—Nearly new No, 16 oven furnace. 
Mr. Wales, Keene, N . 

For Sale—Full working drawings of a three 
cylinder 5'2”"x7'", four cycle, latest im 
proved marine engine, complete with direct 
driven water and oil pumps and air com 
pressor; money maker for machine = shop 
wanting high class engine to build Beck & 
Sargent, Engineers, 152 Lake St., Chicago, Il! 


For Sale—Three return tubular boilers, 
manufactured by Riter tros., Buffalo, N. ¥ 
Drums 72x16 feet 0 inches; each boiler with 
sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartferd, Conn: 938 
Ib. steam pressure; boilers in good condition; 
can be delivered in two to three months, and 
seen in operation at Buffalo Bolt Company's 
plant, North Tonawanda, N. Y. 


An opportunity to start a machine shop; 
we offer one of our departments for sale, 
the one used to establish our business: it is 
small and profitable work, but as we are de 
voting ourselves to heavier work, we offer to 
sell for $2000, all the drawings, patterns, and 
stock of finished and partly finished parts 
and rough material (inventories over S3000), 
circulars, electrotypes, special machinery and 
fixtures, and an established trade. Address 
Sipp Machine Company, Paterson, N. J. 


For Sale—One Nash gas engine, 20 horse- 
power, two cylinder, for electric lighting 
pumping or power: one Beaman & Smith hor 
izontal boring mill: table 25 inches wide, 36 
inches long; will bore 12 inches diameter, 24 
inches long, and face 20 inches diameter: one 
300 light J. B. Colt Co. acetylene gas appar 
atus. The above machines are in excellent 
condition, having been very little used For 
further particulars and prices apply to Rider 
Ericsson Engine Co., 35 Warren St.. New York 

For Sale—Machine shop, foundry, boiler, 
blacksmith and pattern shop and general ma 
chinery supply business: complete equipment 
and doing a profitable business: located In 
the greatest coal, metal mining and smelting, 
timber and farming section of Colorado: fine 
city, climate, water and schools; unusual op- 
portunity for machinist and foundryman to 
form partnership and secure prosperous grow- 
ing Imusiness. at na sacrifice: family death 
necessitates owner leaving Box S00, Am. 
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* QW do you account 
for the success of the 
AMERICAN MACHINIST?”’ 
‘Why is it the leadmg engi- 
neering journal of the world?” 
These are questions that 
are put up to us occasionally. 


Read the first editorial that 
appeared in the first issue of 
the AMERICAN MACHINIST 
November, 1877. 


In this practical age progress is so 
rapid, that, to give currency to new ideas 
and improvements as they obtain, nearly 
every large class of business has its repre 
sentative newspaper, or In some instances 
two or three acknowledged representa 
tives, each treating wholly on topics pet 
taining to its specialty. There are many 
journals that claim recognition as expon 
ents of machinery matters, but not one 
that confines itself exclusively to this 
important field. Recognizing the want of 

live, enterprising journal to represent 
the machinery interest as a distinct branch 
of industry, we present this, our first issue 
of the AMERICAN MACHINIST 

With the best facilities at our command, 
we propose to make this the standard 
machinery newspaper of America, and to 
this end shall direct all our efforts, being 
convinced that the same editorial and 
business corps cannot manage with the 
highest success two or more technical 
journals of the same class WE ARE 
NOT SPECIALLY INTERESTED IN 
rH! SALE OI MACHINERY OR 
OTHER MERCHANDISE, NOR THE 
PROCURING OF PATENT RIGHTS, 
NOR HAVE WE ANY PET SCHEME 
PO ADVANCE OR HOBBY TO RIDE 

lhe present scems peculiarly a fitting 
period to start out upon the territory of 
enterprise we have chosen, for indications 
are strong and positive that the fog which 
has for four long years enveloped the 
commercial progress of our country is 
about to lift——slowly it may be, but surely 
\lready light begins to;dawn, and the full 
sunshine of business prosperity will show 
a development of American machinery 
such as the world has never before wit 
nessed The genius that has distanced 


the old world in useful mechanical inven 
tions will brighten still more under 
influence of auspicious times, and rapid 
improvements will be wrought, the adop- 
tion of which will leave far behind those 
who cling to old ways and processes. 

To keep our readers informed as to the 
most important and valuable of these 
inventions within the scope of machinery, 
giving suitable illustrations of new ob- 
jects and discursive reviews of the same, 
is one of the prime objects of the AMERI- 
CAN MACHINIST. At the same time we 
shall always act independently, not 
holding ourselves under the least obliga- 
tion to give “favorable notices” of any- 
thing under review, but rather to elicit the 
plain truth whether it be favorable or 
unfavorable. Every review of a mechan- 
ical object that appears in our columns 
will be prepared by a thoroughly compe- 
tent partyafter a satisfactory examination. 

Positively we will neither publish any- 
thing in our reading columns for pay 
or in consideration of advertising patron- 
age. Those who wish to recommend 
their wares to our readers can do so as 
fully as they choose in our advertising 
columns, but our editorial opinions are 
not for sale. 


Since then our business 
methods have constantly 
changed to conform with 
changing conditions, and 
sometimes we have changed 
our principals —but never the 
principles on which this busi- 
ness was started. 

The AMERICAN MACHINIST 
is published primarily for the 
readers——the men responsible 
for results in machine-making 
plants throughout the world. 

To be helpful to them, hon- 
est with them, showing them 
how to better their work or 
their conditions. 


It publishes more contrib- 
uted articles than all other 


papers in its field combined, 
and pays for every line it 
prints. 


Nothing ever appears in the. 


text that is not of sufficient 
general interest to warrant 
publication. 

It is edited by men who 
have worked up through the 
shop; men who know machin 
ery and the making of it 
through actual contact with 
its ins and outs; men who are 
not troubled with ‘“‘seatitis,”’ 
but who are traveling—on 
the jump—practically all the 
time. 


«bl sb 
> " 


Specialization has been the 
keynote in advertising as well 
as in the editorial columns. 

No advertisement that is 
not directly in its line is ever 
inserted. 

This makes each advertise- 
ment that 7» in the line obtain 
the amount of attention its 
size and character command. 

Nothing foreign distracts 
the mind of the reader. 

That’s why it is the leading 
means of distribution—the 
market place of the machine- 
making industry. 

Why it has more subscribers 
than any other technical or 
engineering paper on earth. 


Say vou saw it in the Amert- 
can Machinist. 
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Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 
mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 


Machine Department 
Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 


Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and _ Friction Tapping Devices. 
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& Machine Co.111 
Cal dwe ll & Son C Oo. Ww. 


Niles-Bement-lond 


Wheeling Mold & Fdry, 


Coal Handling Machinery 


Compound, Pipe Joint 
— n Crue ible c 0.5 Seneyh. : 


Compressors, | 


Ingersoll- Rand 


Compressors, 





Evans Friction Cone 


Connecting Rods and Straps 


Contract Work 


Conveying Machinery 


M: ixwe it & Moore 
PRR Machines 


Long & Allstatter 
Niles-Bement-Pond 


4 
morte T wist p. & Mach. 


“Twist Drill Co 
Whitman & Barnes Co.. 


Counterbores 


it 
Twist Drill & Mach 
Pratt & Whitney C : 


& Machine Co 


Countershafts 


frown & Sharpe Mfg g 
Coates Clipper Mfg. 
Evans Friction Cone Co 


LeBlond Mach. T 


Safety Emery Wheel Co.... 


Countershafts, 





Manufacturing Equip. 


Countershafts, Friction 


Dill Slotter DPeople.......... 11 
Evans Friction Cone Co...... 130 
Wilmarth & Morman Co...... 122 
Counting and Printing 
Wheels 
Doehler Die Casting Co...... 07 
Franklin Mfg. Co....... ‘ 95 
Couplers, Hose 
Greene, Tweed & Co........ 110 
Independent neu. Tool Co... 116 
Ingersoll-Rand Co.......... 117 
Couplings 
Almond Mfg. Co., T. R....... 126 
Caldwell & Son Co., H. W.. . 90 
Davis Machine Co., W. P.. . 41 
Nicholson & Co., W. HL... 113 


Niles-Bement-Pond Co 


2d cover, 51 to 58 and 135 


‘llers & Co., Wm.... 32 
Staniecd Gauge Steel Co 91 
Cranes 
Brown Hoisting Mechry. Co 130 
Es’ "2 > er 125 


Manning, Maxwell & Moor eO, 
Ss  oxes wee eeuees awe awa 139 


Pe: Pw eae awe 130 
Moore Co., Franklin... 131 
Niles-Bement-Pond Co., 
2d cover, 51 to 5S and 135 
Northern Engineering Works. 130 
Obermayver Co., S.. : 96 
Pawling & Harnischfeger Co. 130 
Sellers & Co... Wm.... re 
Shaw Electrie Crane Co.....130 
Shepard Electric Crane & 
> eres 130 
United Engr. & Fdry. Co . 40 
Vandyck Churchill Co.. 136 
Yale & Towne Mfg. Co.. 132 
Crank Pin Turning Ma- 
chines 
Niles-Bement-Pond Co., 
2’d cover, 51 to 58 and 135 
Crank Shafts 
Tindel-Morrie C@...ccccccess 113 
Crucibles 
ltixon Crucible Co., Jos...... 98 
Cpermager Ce... Biccsvceoves 96 
Crushers 
Niles-Bement- Pond Co., 
2d cover, 5 Ito 58 and 135 
Cupolas and Ladles, Foun- 
dry 
Ceermager Ca, Be ccasscees . 96 
Pee as es Oe ew skcens 8S 
Cutters, Milling 
Adams (o...... (eeu mes a. 
tarber-Colman Co Ist cover 


Machine Co., 
23 and 94 


Becker Milling 


Bliss Mfg. Co.. F. C. 


Boker & Co., Hermann. : 81 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cleveland Twist Drill Co., 
fth cover 
Ingersoll Milling Machine Co.111 
Kearney & Trecker........ 26 
Morse Twist Drill & Mach. 75 
Owen Machine Tool Co 106 
Pratt & Whitney Co..3, 59 to 64 
Sloan & Chace Mfg. Co 100 
Standard Tool Co...... a 
Tabor Mfg. Co.... sl : 28 
Union Twist Drill Co.... a. 
Ward & Son, Edgar T... 91 
Whitney Mfg. Co..... a 69 
Cutting-Off Machines 
Armstrong Bros. Tool Co.. 105 
Bignall & Keeler Mfg. Co. 133 
Brown & Sharpe Mfg. Co.., 
71 and 4th cover 


Davis Machine Co... W. TP.. . 41 


Hurlbut-Rogers Mach. Co.. 124 
McCabe, J. J.......102 and 134 
Newton Mach. Tool Wks 19 
lratt & Whitney Co. .3, 59 to 64 
Prentiss Tool & eriptig Co 134 
Slack Mfc. Co ; ; . 45 
Tindel-Morris Co............ 113 
Cutting-Off Tools 
Armstrong Bros. Tool Co. . 105 
Rillings & Spencer Co 95 
Cleveland Twist Drill Co. 

4th cover 
Davis-Bournonville Co 96 
O. K. Tool Holder Co. 124 
Pratt & Whitney Co. .3, 59 to 64 
Ready Tool Co ; ; y 
Warner & Swasey Co. come 
Western Tool & Mfg. Co 116 
Cyclometers 
Veeder Mfg. Co........ 111 


Jones & Lamson 


Washburn 





Graham 


Cincinnati 


Garvin 
Hardinge 


Cincinnati 





Diamond Tools 


American Emery Wheel Wks..122 
Dickinson, Thos. L.......... 16 
Safety Emery Wheel Co..... 122 


Dies, Sheet Metal 
American Tube & Stamping C 0.139 
Se. Cc 


ee ee oo. 2 ioe t anne oe 113 
Bliss Co., E. Ren pees 23 
Consolidated Press & Tool Co. “110 
Ferracute Machine Co...... 124 
New Haven Mfg. Co..... se 
l’ratt & Whitney Co. .3, 59 to 64 
Waltham Machine Works....103 
Dies, Sub-Press 

American Watch Tool Co....103 
Risdon Tool & Mach. Co. .. 133 
Sloan & Chace Mfg. Co......100 
Waltham Machine Works... . 103 
Dies, Threading, Opening 
toker & Co., Hermann....... 81 
Errington, F. A..... Tree. i 
Foote-Burt Co.. T .139 
Geometric Tool c “a . Bo 


Mach. (o., 
12, 13 and 66 


Modern Tool Co....... 111 


Pratt & Whitney Co. .3, ! 59 to 64 
Warmer & BWASEF..cccscecec 33 
Drafting Machines 

Keuffel & Esser Co...... . 109 


Drawing Boards and Tables 


Keuffel & Esser Co...ccccese 109 
eer eT 103 


Drawing Materials 
Keuffel & Esser Co.......... 109 


Drill Speeder 
SS 128 


Drilling Machines, Bench 


Barnes Co., W.F. & John.... 14 
es = eee 124 
Iloefer Mfg. Co... inti a 13 
| National Machine Co...... 113 
Pratt & Whitney Co..3, 59 to 64 
Prentice Bros. Co....... .< ee 
Rockford Drilling Mach. Co.. 138 
Slate Machine Co., Dwight... 109 
Sloan & Chace Mfg. Co...... 100 
U. S. Electrical Tool Co..... 120 
Drilling Machines, Boiler 

American Tool Works Co..... 8 


Tool Co.. 
10 and Il 


Bickford 


DeGReee CO esccacceanwae 139 
McCabe, J. J. .102 and 134 
Niles Be ment Pond Co ” 

2d cover, 51 to 58 and 135 
Prentice Bros. Co.... << 2 
Sellers & Co.. Wm.. 32 


Drilling Machines, Breast 


Goodell-Pratt Co..... .124 
Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co. - 8 
ee eee 111 and 136 
Barnes Co.. W. F. & John 14 
as 2... 2. err 112 
Baush Mach. Tool Co. . ro 
Cincinnati Bickford Tool Co., 

10 and 11 
Flather Planer Co., Mark 104 
Foote-Burt Mfg. Co.... 139 
Fosdick Mach. Tool Co. 16 


Machine Co... .46 -, psd 


Bros. es ° 
Harrington, Son & ‘Co. . Edwin. i31 


Henry & Wright Mfg. e.....5 

Hoefer Mfg. Co..... : 43 
Manning. Maxwell & Moore... 139 
MeCabe, J. J. ....102 and 134 
Newton Mach UT ool Works 19 


Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 135 
Pratt & Whitney Co. .3, 59 to 64 


Prentice Bros. Co.. 29 
Prentiss Tool & Supply Co...134 
Rockford Drilling Mach. Co. .138 
Slate Machine Co., Dwight. ..109 
| Sellers & Co., Wm.... re 
geet B@ POO CO. cc savccves 102 
Drilling Machines, Portable 
Coates Clipper Mfg. Co 114 
Dallett,. Thos. H.... (ioe eal 
Gem Mfg. Co .114 
Hisey-Wolf Machine Co eo 
Ingersoll-Rand Co..... 117 
Newton Mach. Tool Wks 19 


Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 135 
120 


U.S. Electrical Tool Co 
Drilling Machines, Radial 
American Tool Works Co.... 8 
Baush Mach. Tool Co..... ~ a 


Tool Co.. 
10 and 11 
Mach. Co..139 


Bickford 


Detrick & Harvey 





Drilling Machines, Radial 
Continued, 


Dreses Mach. Tool Co........ 22 
Fitchburg Machine Works... . 104 
UE TRG 6. os 5 4k Kanno 066 139 
Fosdick Mach. Tool Co....... 16 
Cee Go, TOs Ba ccccsececs S87 


Hamilton Mach. Tool Co..... 39 


Harrington, Son & Co., Edwin. 131 
Manning, Maxwell & Moore 139 
Merehen & Huschart Machry. 
cr wTTTTCT Tee 5 and 136 

Met “abe, Ds Duatuets 102 and 134 
Morris Mace h. Tool Co., Jno. B. 27 
Mueller Mach. Tool Co...... 115 
Newton Mach. Tool Wks 19 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 135 
Peemtees MPG CO. ccicccces 29 
ees Ge Om, Weis ccc ccccce 32 
Wormer Mchy. Co., C. C...... 135 
Drilling Machines, Rail 
Se 139 
Newton Mach. Tool Wks.... 19 
Niles-Bement-Pond Co., 

2d cover, 51 to SS and 135 
ee Ge Ek, Wace cccneeces 32 
Standard Tool Co...... i. ae 
Drilling Machines, Turret 
Fay Machine Tool Co....... 101 


Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 135 


Drilling Machines, Upright 


Aurora Tool Works... 133 
SF eee 111 ‘and 136 
tarnes Co., W. F. & John.... 14 
Barnes Drill Co....... siete ian 
Beaman & Smith Co..25 and 126 
so  ” 2. hie 133 


Bickford Tool Co.. 


10 and 11 


Cincinnatl 


Davis Machine Co.. W. P - =a 
Fosdick Mach. Tool Co...... 16 
Foote-Burt Co. . .139 
Frontier Iron Works. 108 
Garvin Machine Co....46 and 47 
Gould & Eberhardt..........105 
Ilenry & Wright Mfg. Co 107 
Harrington, Son & Co., Edwin. 131 
Hamilton Machine Tool Co... 39 
Iloefer Mfg. Co... aaa aiitte a 13 
Kern Mach. Tool C oO. pais 110 
Knight Machry. Co., W. B...115 
Manning, Maxwell & Moore...139 
Marshall & Hluschart Machry 
rae 135 and 136 
, , ee Me ccnvws 102 and 134 
Morse Twist ‘eit & Mach. Co. 75 
New Haven Mfg. Co........ i4 
Niles-Bement-lond Co., 
2d cover, 51 to 58 ane 135 
Pratt & Whitney Co. .3, 50 to 64 
Prentice Bros. Co.... ; 29 
Rockford Drilling Mach. Co..138 
Sellers & Co.. Wm... _— 
Sibley Machine Tool Co ao ae 
Slate Machine Co., Dwight...109 
Sloan & Chace Mfg. Co. 100 
Taylor & Fenn Co.... 102 
Washburn Shops... cs .. 103 
Whitney Mfg. Co.... ive eae 
Wiley & Russell Mfg. Co 115 
Wormer Machry. Co., C. C 135 
Drills, Center 


Drill Co., 
4th cover 


Cleveland Twist 


Morse Twist Drill & Mach. Co. 75 
Pratt & Whitney Co. .3, 59 to 64 
Slocomb Co. . ae » 95 
Standard Tool Co.... o- 98 
Drills, Electric 
Hisey-Wolf Machine Co...... 120 
Independent Pneumatic Tool 

i swivel etecanruwae x steene 
Drills, Flat 
ca Bee Gee... cedmeaences 133 
Whitman & Barnes Mfg. Co 38 


Drills, Hand 


Coates Clipper Mfg. Co ..114 
Ingersoll-Rand Co... «cler 
Niles-Bement-Pond Co 
2d cover, 51 to 58 and 135 
U. S. Electrical Tool Co.....120 
Drills, Pneamatic 
Independent Pneumatic Tool 
Co. ..116 
Ingersoll-Rand Co............ 117 
Drills, Ratchet 
Armstrong Bros. Too! Co ..105 
Billings & Spencer Co. . 05 
Boker & Co., Hermann....... 81 
Cleveland Twist Drill Co.. 
4th cover 
Greene, Tweed & Co.........110 
Parker Co.. Chas 128 


Pratt & Whitney Co. 3. 59° 
Standard Tool Co... oo ae 
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The following facts show how the high efficiency 
is obtained in the speed and feed cases of 


~B. & S. Constant Speed Drive 
Milling Machines 


1. All of the support- 
ing parts, shafts and 
gears, are heavily propor- 
tioned so that all vibration 
is eliminated, even when 
the machine is taking 
heavy cuts. 










2. Ample oiling facili- 
ties for the bearings are 
provided in a simple and 
direct manner by two 
reservoirs, aS shown in 
Feed Case—Interior. the cuts. 


. The special design of the gears, made with pointed teeth 
- chamfered edges, assures instant engagement without the 
employment of auxiliary mechanism. —— 

4. All gear8 are of machinery steel, hard- 
ened, and with the holes ground concen- 
tric with the pitch circles after hardening. 

5. The shafts are also hardened, of steel 
ground and supported firmly close to 
points where pressure is applied. 


6. Changes in feeds and speeds are 
made by a simple shifting of levers. The 
plates that show the different arrangements 
of gears for the various feeds and speeds 
have no confusing combinations of letters 
and numbers to be considered. 




















Speed Case—Interior. 














Send for ‘‘Features of the Original Constant Speed Drive Milling Machines.” 


Brown & Sharpe Mfé. Co., 


Providence, R. 1, U. S. A. 
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Ingersoll Rand Co 


Dust Exhaust and Collector 
Watson-Stillman Gear Cutting Machinery 


Fittings, Steam 





Welding Sets 


Electrical Supplies 


x Merry wei ather 4 


Niles-Beme nt I’ — 





Walcott & Wood Ms “ h. 


Saw & Stamping 
. Furnishings 


Enamel Machinery 
Paper and Iron 
atin & ‘Sharpe. 


“2 'dwell s Son ly 


Coal end oil ie 
“Kquipment 2 ar 


Engines, Gas and Gasolene 
_Trocess Rawhide 


Furnaces, Gas 


Engraving Machinery 
Caldwell & Son Co., 


Watson-Stillman 


. Davi tour v , 
F ans, Electric is-B iTROR ite 


Gears, Quride 


Machine Shop 


: . Manufacturing 
Ferro-Vanadium ingi i ae 
Page-Storms Drop Forge 


Philadelphia Gear 
: ’ CHORE WOPEG. 2 csccse 
Van Dorn & Dutton Co.... 


Brown & Sharpe Mfg trown & Sharpe Mfg. 


Carpenter-Kerlin 


© "Mac » ESF Co. 


Filing Machines Twist Dri ! & “Ma " he ‘ 
Ir att & Ww hitney no 
= 


Horsburgh & Scott 











Gears, Worm—Continucd 


Taylor-Wilson Mfg. Co..... 90 
Van Dorn & Dutton Co... 90 
Generating Sets 

Burke Electric Co........... 120 
Garwood Electric Co......... 119 

(jeneral Electric Co..........118 
| Roth Bros. & Co SOE ER 
Sprague Electric Co.. a dele 118 
Triumph Electrie Co.. 120 


Westinghouse Elec. & Mfg. Co.118 
Generators, Gas 
American Gas Furnace Co.... 93 


Graphite 

Dixon Crucible Co.. Jos ; 98 
Felton, Sibley & Co..........116 
Grinders, Bench 

Diamend Machine Co 18 
Goodell-Pratt Co 2g he 
Hlisev-Wolf Machine Co. 120 
Walker & Co., O. S ith cover 


| Webster & Perks Tool Co.....124 
Grinders, Center 


Coates Clipper Mfg. Co......114 
lDbiamond Machine Co..... : is 
Gleme Beem, ©e@... 0% (ee 
| Greentield Machine Co -- 822 
Ilisey-Wolf Machine Co...... 120 
Mueller Machine Tool Co.....115 


Niles Bement Pond (Co., 
~“d cover, 51 to 5S and 135 
Trump Bros. Machine Co ..128 
S. Electrical Tool Co l 


Grinders, Chucking 
Bryant Chucking Grinder Co. 30 
Pratt & Whitney Co. .3, 59 to 64 
Grinders, Cutter 
Bath Grinder Co....... SS 
Becker Milling Mach. Co., 
Blake & Johnson Co..... ; 122 
Brown & Sharpe Mfg. Co.., 

71 and 4th cover 
Carpenter-Kerlin Gear & Ma 


Geen Ges. css he .. 89 
Cincinnati Milling Mach. Co., 
6 and 7 
Garvin Machine Co....46 and 47 
Giould & Eberhardt...... 105 
(;reentield Machine Co....... 22 
Ileald Machine Co 123 
Ingersoll Milling Mach. Co 145 


LeBlond Mach. Tool Co., R. K., 

79 and 4th cover 
ane 2. deaccsee 102 and 134 
Niles-Bement-Pond Co., 


2d cover, 51 to SS and 125 

Nerten Grinding Co.... ; s4 
esterlein Machine Co 137 
ratt & Whitney Co..3, 59 to 64 
rentiss Tool & Supply Co...134 
Rivett Lathe Mfg. Co...3d cover 

UC. S. Electrical Too! Co — 
Wells & Son Co., FL E . 103 

>} | Wilmarth & Morman Co 122 


Grinders, Cylindrical 
tath Grinder Co...... fe 83 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 


Greentield Machine Co ; 122 
Heald Machine Co.. aw 
Landis Tool Co, ‘ 73 
Morse Twist Dr ill “ Mach. Co. 75 
Norton Grinding Co... s4 


Grinders, Dise 


Rath Grinder Co........ ja ae 
fesly & Co., Chas. H.. ; . 45 
Diamond Machine Co is 
Gardner Machine Co vs) . 123 
Ileald Machine Co.... 123 
Niles-Bement-Pond Co 
2d cover, 51 to 58 and 135 
Ransom Mfg. Co...... eer 
Rowbottom Machine Co......122 
| Safetv Emery Wheel Co 122 
- Ug Re Bk eer 102 
Grinders, Drill 
Heald Machine Co.... ee 
Hlisev-Wolf Machine Co...... 120 


Morse Twist Drill & Mach. Co. 75 
Niles-! Be ment-Pond Co.. 


2d cover, 51 to 58 and 135 
Safety Emery Wheel Co.. 122 
ee Ge OO TE. paw acccee 32 
Standard Tool Co.......... 25 
U. 8S. Electrical Tool Co......120 
Washburn Shops.......... .103 
Wilmarth & Morman Co......122 


Grinders, Internal 
American Watch Tool Co.....103 
Bath Grinder Co.........c- 83 
Brown & Sharpe Mfg. Co. 

71 and 4th cover 


Diamond Machine Co........ 18 
Greenfield Machine Co....... 122 
Heald Machine (o.......... 123 
Hisey-Wolf Machine Co...... 120 


50 | Landis Tool Co. ° etait ; 73 
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The Grinding Wheel Carriage 


Is The Traversing Member 


This is one feature which distinguishes The Landis Machine shown is a manu- 
Landis Grinding Machines from al! jacturing machine in every sense of the word 
other makes. And the advantages of this It is primarily intended for finishing cylindri 
principle are as follows: cal work, such as straight and taper spindles, 

Unvaried duty imposed at all times upon shafts, pistons, corliss valves, plungers, tub 
the carriage-driving mechanism, ensuring ing, etce.; but it is also especially adapted for 
accuracy of traveling distance between points grinding hardened steel and chilled tron 
of reversal; uniform and positive lubrication rolls. 
of the ways; a rigid and stationary founda- The work and traverse speeds are varied 
tion for the work whatever its length or and operated independently of each other, an 
weight; no over-hanging of the work table, important factor in commercial grinding, 
it being supported its entire length by the viving the necessary traverse feed for any 
main column of the machine to which it is work speed 
firmly clamped—thus avoiding vibration 
a feature which is so essential to rapid and Write for catalog ““A”™ an* learn the full 
accurate grinding. particulars 

Ex rindi 
amples Of Roll Grinding Work 
eS — > 


leyig oe - ~ 4 —-——_ — yom 
| 
' 








*'. 
\s 


r 
= 
ut 


























T 
— ! 
a " 
Tin Plate Roll—Grinding Time 14 Hours. Tin Plate Roll—Grinding Time 1} Hours. 
Material, Chilled Gray Iron. Stock removed, Material, Chilled Gray Iron. Stock Removed, 
.030" Diameter. Variation Allowed, .oo1”. .030” Diameter. Variation Allowed, .oo1 


Landis Tool Company, Waynesboro, Pa. 


New York Office, Fulton Building, so Church Street, Walter H. Foster & Co., Managers 
AGENTS—C. W Burton, Griffiths & Co., London and Glasgow Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Peters- 
burg, Copenhagen and Budapest Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris, Barcelona and Bilbao A. R. Williams 
Machinery Co., Toronto Williams & Wilson, Montreal, Cariada 
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Coates ¢ a 


Brown & "ines Mfg 


Niles-Bement-l’ond 


Wells & Son ) Ce. 


Grinding or Polishing Ma- 


RON he me nS SO 
me bo Sta eS ho 


Brown & Sharpe 


Niles-Bement-lond 
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Grinding Wheels 


Grindstones 


Grindstones and Frames 


Niles-Bement-lPond 


?!d cover, 51 to 3S and 135 
Prentiss Tool & Supply Co....134 
Hammers, Pneumatic 
i a i ree 23 
S:ablett Ca.. Thee. H....... 117 
Independe nt Pneumatic Tool 

EA gerd dewe sbeene ahead 116 
Ingersoll-Rand Co..........4. 117 





Niles-Bement-lond Co 

2d cover, 51 to 58 and 135 
Sellere & Co., WM. ..cccccsecs $ 
Hammers, Steam 
Buffalo Fdry. & Mach. Co....110 
Chambersburg Engr. Co...... 132 
Manning, Maxwell & Moore... 139 
Marshall & Huschart Machry. 

Pe rr rare 135 and 136 
Niles-Bement-lond Co., 

2d cover, 51 to 58 and 135 
Betiers & Coe., Wh. ow eccvsc 32 
Vandyck Churchill Co........ 136 
Hangers, Shafting 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Niles-Bement-Pond Co., 

Yd cover, 51 to 58 and 135 
Sellers & Co., Wc cvccccvess 32 
Handles 
CemOeE, Be Ensiccvvvccecseuny 104 
Hardening and Tempering 
Bridgeport Metal Treating Co. 98 
Heaters, Feed Water 
Whitlock Coil Pipe Co....... 97 
Hobbing Machines, Worm 
DN Mibe si ee eedacewes een 85 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 

Newark Gear Cutting Machine 
cm « ere : Se 
| Newton Mach. Tool Wks... . 19 
Pratt & Whitney Co 3,59 to 64 
Prentice & Co., Geo. G....... 15 


Hoisting and Conveying 


Machinery 


Caldwell & Son Co., 11. W.... 90 
Ford Chain Block Co,.. 131 
Link-Belt Co 125 








Niles-Bement-lond Co... 
2d cover, 51 to SS and 13: 
United Engr. & Fdry. Co.... 40 | 
Yale & Towne Mfg. Co....... 132 
Hoists, Electric 
Garwood Electrie Co.........119 
General Electric Co 11S 
Maris Bros 130 
Niles-Bement-Pond Co 
2d cover, 51 to 58 and 135 
Northern Engineering se ks...130 
Pawling & Harnischfe ger Co..130 
Shaw Eleetrie Cr: ine ee. . 130 | 
Shepard Electric Crane and 
Hoist Co , 130 | 
Sprague Electrie Co 119 
Westinghouse Eleetrie Co 119 | 
Yale & Towne Mfg. Co....... 132 
Hoists, Hand 
Ford Chain Block Co 131 
Harrington, Sen & Co... Fdwin. 131 
Moore Co... Franklin Sl 
Niles-Bement-Pond Co 
vd eover, 51 to 58 and 135 
Yale & Towne Mfe. Co 132 
Hoists, Pneumatic 
Independent Pnenmatie Tool 
Co 116 
Tngersoll-Rand Co 117 
Northern Engineerine Wks 130 
Shenard Electrie Crane and 
Iloist Co 130 


Holders, Floating Reamer 


Continued, | Colburn Machine Tool Co., 132 
Se re 5 H 
Sterling Emery Wheel Mfg. Co.1: 24 | ones , ™ 
Carborundum Co........+. coe OF 
Gun Barrel Machinery 
liamond Machine Co........ 48 Hose : 
|} Pratt & W hitney y Co..3, 59 to 64 | Sprague Electric Co......... 119 
» * 42 | 
MOOS Geis Fi Bis ccccessocese 4 lentteve, Gas Busine 
Hammers, Air |} Doehler Die Casting Co...... 97 
Novel Envinecring Machine Franklin Mfg. Co..........+. 95 
‘orks casa ee . 
Works .....+--+seeees . Indicators, Speed 
Hammers, Belt Driven jrown & Sharpe Mfg. Co., 
Bradley & Bon, CC. C..cececes 112 71 and 4th cover 
Nazel Engineering Mach. Wks. 132 | Grant Mfg. & Mach. Co..... 115 
Niles-Bement-Vond Co. (ireene, Tweed & Co......... 110 
“d cover, 51 to 58 and 135 SS SaaS rr 121 
Prentiss Tool & Supply Co...134 | Veeder Mfg. Co............. 111 
Warner Instrument Co.......112 
hillings & 8 omg ons Indicators, Test 
iiss Co, EW... .. 2.1.2... 23 | Brown & Sharpe Mfg. Co., | 
Bradley & Son, C. C......... 2} \ tein dine’ attoe *th cover 
Gould & Eberhardt.......... 105 | Norton Grinding Co.......... 84 
Gee Gia Ge Mes cecaceees +0 


Injectors 

eee a PR ia einas 30 

Instruments, Steel Hardness 
Measuring 


Shore Instrument & Mfg. Co.. 96 


Iron Bar 


ee 2 Ce. ccaweewee aw 14 

Jacks, Hydraulic 

E:lmes engineering Works, 
RN, UIT a cde id os on kick wi erin ah el 121 

Watson-Stillman Co.......... 124 

Jacks, Planer 

Armstrong Bros. Tool Co..... 105 


Jigs and Fixtures 


Grant Mfg. & Machine Co....115 
National Mach. & Tool Co....112 
Risdon Tool Machine Co..... 133 
Kettles, Soda 
Brown & Sharpe Mfg. Co. 

71 and 4th cover 
Gray & VPrior Machine Co.. 98 
Manufacturing Equipment and 

Engineering Co.........6.. 107 
Key Seaters 
Baker Bros......... sot and 136 
lDbavis Machine Co., W. aoe ee 
Lapointe Mach. Tool Co.. .110 
Marshall & Iluschart Machry. 

Dk: udiwtateda's ao na 135 and 136 
Mitte & Merrill....... 111 
Morton Manufacturing Co. 124 
Niles-Bement-Pond Co. 

2d cover, 51 to 58 and 135 
Rockford Drilling Mach. Co..133 
=. a eee 69 


Kieys, Machine 

Morse Twist Drill & Mach. Co. 75 
| Standard Gauge Steel Co..... 91 
2 oo a 69 
Knives, Machine 

Cees Were Oe. .<cccecssvce 34 
BimonmGs Mie. CO... ccccccs 113 
Knurl Holder 

Graham Mfg. Co.. 128 
Pratt & Whitney Co...3, 59 to 64 
Lamps, Are 

General Electric Co.. as 
Westinghouse Elec. & Mfg. Co. 119 
Lathe Attachments 

American Tool Works Co..... 8 
Bradford Mach. Tool Co..... 5 
Diamond Machine Co..... 18 
Fitchburg Machine Works 104 
LeBlond Mach. Tool Co., R. K., 

79 and 4th cover 

Niles-Bement Pond Co 
| 2d cover, 51 to 58 and 135 
Pratt & Whitney Co. .3, 59 to 64 
Rivett Lathe Mfg. Co...3d cover 
Sebastian Lathe Co 103 
Seneca Falls Mfg. Co. “4 102 
Sloan & Chace Mfg. Co.......100 


Tathe Dogs 


Armstrong Bros. Teol Co....105 
tesiv & Co.. Chas. H....... 5 
fillings & Snencer Co Cahn) ne 
HTlammacher Schlemmer & Co. 81 
Pratt & Whitney Co. .3. 59 to 64 
Sprinefield Mach. Too! Co. 65 
Tindel-Morris Co.......... .113 
Williams & Co., J. 11..36 and 8&7 


Lathes 


Acme Machine Tool Co . 36 
American Tool Works Co.... g 
American Tool & Machine Co.111 
Antomatic Machine Co 75 
Barnes Co... W. F. & Joh 14 
tarnes Drill Co. vee 112 


| Carter 


| Flather , 
Garvin Machine Co.... 
Machine 
Klusman & Co 


| Ma rshall 
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Blount Co 


Bradford a. 
Bullard Machine 


Cincinnati 


Fay Mach. 
Fay & 
Fitchburg 


Gisholt 
Greaves, 
Hamilton 


Harrington, Son & Co., 
Machine 
LeBlond Mach. T 


Ilendey 


Lodge & 
Co. 
Manning, 


Met ‘abe, J. 


| Morris Mach. . 
Motch & Merryweather 


Co. 


New Haven 


Niles- Bemer it-Pond 

2d cover 

Mehry. 

Pratt & Whitney 

Bros. 

Tor & Supply 
E 


Oliver 


Prentice 
Prentiss 
Reed Co. 


Rockford Drilling 


Schumacher 
Sebastian 
Sellers & 
Seneca 


bo oomey, 


Vandyck C hurehiti_ 
Von Wyck Mach. 
& Wood 
& Son Co., 
Windsor Machine 
Mehry. 


Walcott 

Co. 
Wells 
Wormer 


Lathes, 


Threading 


Automatic 
Fay 
rentiss 
Lathes, 
American 
Ames & Co., 


Blount Co., 
Diamond 


Hardinge 
Oliver Mfg. 


Pratt & Whitney 
Lathe Mfg. 


Rivett. 
Sebastian 
Seneca 


South 
Stark 
Taylor 
Waltham 


Tool 


Wells & Son Co., 
Lathes, Boring 
Harrington, S 
Niles-Bement-Pond 

“d cover, 5 


Sellers & 


Lathes, Brass 
Machine 


Acme 
Bardons & 
Tlbreses 
| Fav & Seott 
Garvin 


Springfield 
Warner 


T.othes. 


Lathes, 


Lathes, Foot Power 


Rarnes Co.. 


Niles-Bement-Pond 


°d cover, fh 


Sebastian 
Seneca 


South Rend Machine ’ 





August 11, 1910. 


& Hakes Machine Co. 
Champion Tool 
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Davis Machine Co., W apr 
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Falls Mfg. 
Springfield Mach. 
Tindel- Morris 





Machine 
Pratt & Whitney 
Tool & Supply Co. 


Bench 


Machine Co 
Goodell-Pratt Co 


Falls Mfg. 
Sloan & Chace : 
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& Fenn Co 


Mach 


Machine Co. 

Niles-Bement Pond 
?d cover, 

Pratt & Whitney 


& Swasey 


ntarnational 
Niles-Bement-Pond 

°d cover, 5 
Extension 
Rarnes Drill 
Fav & Seott 
Warrington. S 
Niles-Bement-Pond (Co.. 
2d cover, 5 
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MORSE TWIST DRILL @ MACHINE CO., 
NEW BEDFORD, MASS., U.S.A. 

M.TD.&M.CO. 
A ground, tapered plug, acting upon the chasers, adjusts the Reamer to the size desired. 
To operate the plug, the Head Nut should be loosened, and the plug then turned until 
size desired is obtained. The Head Nut should then be tightened. Reamers 1 inch diameter 
will adjust .o2 inch; 1yy to 1} inches adjust J», inch; 17% to 3 inches adjust yy inch; 3} to 4 
inches adjust .o55 inch. 
Our line of Reamers is a large one. It includes not only 


A Wrench furnished with each Reamer. 





those here mentioned but many others: Bit Stock Taper, 
Boiler, Bridge, Center, Floating, Fluted Chucking, Rose 
Chucking, Three-Groove and Four-Groove Chucking, Rose, 
Expanding, Jobbers’, Locomotive, Morse Taper, Shell, Solid, 
Straight with Taper End, and Taper Pin. 

Our 1910 catalogue is a fine reference book. A copy sent 
on request. 











Our specialty is the manufacture of all kinds of 


special automatic machinery for the rapid turning 


out of innumerable pieces in duplicate. If you 
will send us samples or blueprints of the work 
you are doing we'll give you interesting estimates. 


Machines Do Work 
Like This At 
Wonderful Speed 











1 Bail for buckets; 2 Link; 3 Choker 
wire; 4 Handles for tinware; 5 Sus- 
pender loop; 6 Calf weaners; 7 Can 
openers; 8 Special spring; 9 Button 
hook blank; 10 Wire tie; 11 Special; 
12 Wire clamp; 13 Bottle wire; 14 
Coil springs; 15 String cleat; 16 Spe- 
cial; 17. Package and lifter handles; 18 


Hook and eve; 19 Special shape; 20 
Trap spring; 21 Harness and button 
rosettes; 22 lag fastener; 23 speci il 


loop; 24 Wire loop; 25 Wire buckle; 


t 
26 Oil can and bucket ears; 27 Net 








ep 





ae 











wires 
Wy 34 Wire frame; 35 Link; 36 Hat and 
Q coat hooks; 37 Special hook; 38 Egg 
a beater frame; 39 Bottle wire; 40 Paper 
40 . Neck wire; 42 Handle; 43 
~ —_) 
28 35 49 39 42 
en 
see AACLM 
31 
6 43 


44 45 46 47 


rings; 28 Bed spring fabric; 29 Special; 
30 Can key 31 Bag and Hay bale 
32 Wire handle; 33 Fence cliy 


clips; 41 
41 Clothes pin; 44 Cotton tie; 45 Cotton 
tie; 46 Wire hook; 47 Bale tie. 


; 


Automatic 


Machine Company, 
Bridgeport, Conn., U.S.A. 
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Lathes, Gap 


American Tool Wks. Co Ss 
Barnes Drill Co.... ade 112 
Fay & Scott 66 


Harrington, Son & Co., Edwin, 131 
Niles-Bement-lVond Co., 


“d cover, 51 to OS and 135 
Sebastian Lathe Co.... ..103 
Sellers & Co., WM... cccece 32 


Lathes, Speed 


NS 2 SY at: See coshae 
LDiamond Machine Co...... is 
Grant Mfg. & Mach. Co. 115 


LeBlond Mach. Tool Co., R. K., 
7) and 4th cover 
Marshall & Huschart Machry 


("« , ..135 and 136 
Niles-Bement-Pond Co., 

“d cover, 51 to 5S and 135 
Sebastian Lathe Co Bia . 1038 
Seneca Falls Mfg. Co 102 
Wells & Son Co., F. E...-e0- 103 
Lathes, Turret 
Fay & Seott ta eneee - 66 
Foster Machine Co........ ..104 
Gisholt Machine Co......... LOS 


International Mach. Tool Co. 142 
Niles-Bement-Pond Co., 

“d cover, 51 to OS and 13: 
Pratt & Whitney Co. .3, 50 to 64 
”? 


Warner & Swasey Co.... — | 
Washburn Shops a Satake a tana 10: 
Lathes, Wood 

Barnes Co.. W. F. & John.... 14 
Fay & Scott ee ea 66 
Seneca Falls Mfg. Co.... . 102 


South Bend Machine Tool Co..103 


Levels 


Gaatiell. Pratt Co...6ccccceoses 124 
Keuffel & Esser Co.....cc--- 109 
Starrett Co., Ee B..csvesese 10 


Lockers, Clothes 


Hart & Cooley Co......e0- 107 
Manufacturing Equipment and 
Engineering Co0........+e-6 L107 


Lubricants 


fesly & Co., Chas. H...ccece bo 
Dixon Crucible Co., Jos...... OS 


Lubricators 


Besly & Co., Chas. H.... os O68 
(em Mfg. Co «ae erik cnn se 114 
Greene, Tweed ‘& Co ee 110 


Machinery Dealers 


Besly & Co., Chas. Il ree 
Garvin Machine Co,...46 and 47 
Lea Mquipment Co, Tererr es 
Manning, Maxwell & Moore...139 
Marshall & Huschart Machry 

« sececestan apa 136 
MeCahbe, J J a i 102 and 134 
MeCabe Machine Co . 136 
Motch & Merryweather Co 134 


Niles-Bement-Pond Co., 
Yd cover, 51 to 5S and 135 


Osgood, J. 1 104 
Prentiss Tool & Supply Co 134 
Poomey, Frank ‘ a 135 
Vandyvek Churehill Co.. as oa ae 
Wormer Mehry. Co., C. C.... 135 


Machinists’ Small Tools 


Bemis & Call Hardware and 


Sees CO. 60. verre rTr.. 32 
BResly & Co., Chas. H........ > 
Rillings & Spencer Co...... 95 
Boker & Co., Hermann....... 81 
Brown & Sharpe Mfy. Co 


71 and 4th cover 
Cleveland Twist Drill Co 


4th cover 
Diamond Saw & Stamping Wks, 135 
G,oodell-Pratt Co.......... 124 
Hammacher, Schlemmer & Co. 81 
Millers Falls Co seneeeesece 106 


iles Bement Pond Co., 
“d cover, 51 to SS and 135 
Pratt & Whitney Co. .3, 59 to 64 


Slocomb Co., J. T ‘ ; ‘oane 
Standard Tool Co , ‘ 23 
Starrett Co.. L. S ‘ 10 
Whitman & Barnes Mfg. Co 3S 


Williams & Co., J. H..36 and 87 
Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co , : errr. 
Resly & Co., Chas Hl. t! 
Diamond Saw & Stamping “Wks. 135 
Hammacher, Schlemmer & Co. 81 
Osgood, J. I. ‘ las ey 
Whitman & Barnes Mfg. Co... 38 


Mandrels, Expanding 


(elfor Tool Co a ere 
Morse Twist Drill & Mach. Co. 75 
Nicholson & Co., W. H....... 113 
Pratt & Whitney Co. .3. 59 to 64 
Western Tool & Mfg. + 116 


Mandrels, Solid 


Brown & Sharpe Mfg. ¢ 


71 


and 4th cover 


Cleveland Twist ID rill ¢ 


4th cover 


Morse Twist Drill & M: al h.Co. 75 | 


Pratt & Whitney ¢ 
Standard Tool Co 


0 Fi to 64 


Marking Machines 


Slate Machine Co 


Measuring Macl 


Dwight... 109 


1ines 


Pratt & Whitney Co. .3, 50 to 64 


Metal, Bearings 
fesly & Co... Chas 
Clum & Atkinson 
lumen Bearing Co 
Reeves Pulley Co. 
Meters, Cut 
Warner Instrument 


Micrometer Cali 


eee 15 
eee ee o6 

éa'b eon 96 
inahen eee 130 
COicenses 112 
pers 


Brown & Sharpe Mfg. Co.., 


71 
Slocomb Co. J. 7 
Starrett Co., L. 8S. 


and 4th cover 


Milling Attachments 


Adams Co... . 
Becker Milling Mae 


Bliss Mfg. Co., E. 


aad 
Brown «& Sharpe Mtg. Co 
and 4th 
Mach. Co 


il 
Cincinnati Milling 


Garvin Machine Co 
Ingersoll Milling M: 
Kearney & Trecker 


Kempsmith Mfg. Cs 
LeBlond Mach. Tool 


vel) 
Niles-Bement-Pond 
“ad cover, m1 
Oesterlein Machine 
Owen Machine Too 
Rivett Lathe Mfg 
Whitney Mfg. Co 


hine o(., 
23 and 94 
153 


a Se 
Co 


fs oe 
and 4th cover 


Co., 

to 5S and 135 
names « wre Sy 
oe 106 


Co...8d cover | 


Milling Machines, Bench 
American Watch Tool Co.....103 


Ames & Co., B. ¢ 


Carter & Hakes Machine Co..128 


Niles-Bement-Pond 
2d cover, 51 
Rivett Lathe Mfg 
Sloan & Chace Mtg 
Stark Tool Co 


Waltham Watch Too 


( 
to SS and 135 
Co...3d cover 


Milling Machines, Hand 


Adams Co oe 
tecker Milling Max 


hine Co 
23 and 94 


frown & Sharpe Mfg. Co 


71 
‘ 
Carter & Hakes Ma 
Cincinnati Milling 


Pratt & Whitney ¢ 
Prentiss Tool & Su 
Whitney Mtg. Co.. 


Milling Machi 
zontal 


Adams Co. ‘ 
Beaman & Smith ( 


Becker Milling Mac 


and 4th cover 
chine Co.,,12S 
Mach. Co., 

6 and 7 
’ >, a t 64 
p ply Co... 134 
cesbececese 64 
nes, Hori- 
~~ p , 88 
o..25 and 126 
hine Co 


25 and 94 


Brown & Sharpe Mfg. Co., 


71 
Cincinnati Milling 


and 4th cover 


Mach. Co., 


6 and 7 


IHlendey Machine Co........ 7 
Iless-Bright Mtge. Co..... . 49 
Ingersoll Milling Mach. Co...111 
Kempsmith Mfg. Co........ 27 
Newton Mach. Tool Wks 19 
Niles-Bement-Pond 

2d cover, 51 to SS and 135 
Oesterlein Machine Co..... 137 
Rochester Boring Machine Co. 31 
Sellers & Co.. Wm 32 
Waltham Watch Tool Co..... 133 
Milling Machines, Plain 
Adams Co.. , ; are SO 
American Tool Works Co ~ 


Beaman & Smith Co..25 and 126 


Becker Milling Mac 


hine Co., 
23 and 94 


Brown & Sharpe Mfg. Co 


and ith cover 


‘ 
Carter & Hakes Mach. Co. . 128 


Cincinnati Milling 


Garvin Machine Co 
Hlendey Mach. Co 


Ingersoll Milling Mach > 


Kearney & Trecker 


Kempsmith Mfg. Co 
LeBlond Mach. Tool 


Mach. Co., 


6 and 7 

.46 and 47 

h. €o.. 11 
ee. « 6 


Co.. R. K., 


79 and 4th cover 
& Moore 136 
rt Machry 

35 and 139 


Manning, Maxwell 
Marshall & Huscha 
Co 


Milling Machines, Plain 
Continucd 


pa a ere 102 and 134 

Morton Mfg. Co.. 124 
Motch «& Merrywe ather Ma- 
chinery ~. = Pepa ay ae 134 


Newton Mach. Tool Wks.... 10 
Niles-Bement-Pond Co., 
“dd cover, 51 to SS and 135 


Mesterlein Machine Co....... 137 
wen Machine Tool Co...... 106 
Pratt & Whitney Co. .3, 50 toP64 
Vandyck Churchill Co. es 
Waltham Watch Tool Co.. 13: 
Warner & Swasey Co. ~ oe 
Whitney Mfg. Co. ; 69 
Wormer Mehry. Co., C. C.. 135 


Milling Machines, Portable 


Newton Mach. Tool Wks.. 19 
Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 135 


Milling Machines, Universal 


American Tool Wks. Co...... Ss 
Becker Milling Machine Cvo., 
253 and 94 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cincinnati Milling Mach. Co., 
6 and 


Garvin Machine Co....46 and 47 
Ilendey Machine Co...... 77 
Kearney & Trecker Co.. oft 
Kempsmith Mfg. Co....... 27 


LeBlond Mach. Tool Co., R. K.. 
7? and 4th cover 

Manning, Maxwell & Moore...139 
13 


MeCabe | ae 8 102 and t 
Marshall & Huschart Machry 

> eee .185 and 136 
Newton Mach. Tool Wks..... 19 


Niles-Bement-Pond Co.. 
Yd cover, 51 to SS and 135 


(esterlein Machine Co.. : 137 
‘owen Machine Tool Co.. . 106 
Waltham Watch Tool Co..... 133 


Milling Machines, Vertical 


a alae eae a ate S85 
Beaman & Smith Co. .25 and 126 
secker Milling Machin 





Brown & Sharpe Mfg. Co.. 

71 and 4th eover 
Carter & Ilakes Machine Co,.[28 
Cincinnati Milling Mach. Co., 


6 and 7 

Clough, R Ae ee 133 
Ingersoll Milling Mach. Co...111 
Marshall & Husechart Machry ' 
a Swen ..--135 and 136 
Newton Mach. Tool Wks..... 19 | 


Niles-Bement-Pond (Co.. 
2d cover, 51 to 58 and 135 


owen Machine Tool Co. . 106 
Sellers & Co.. Wm 32 
Vandyck Churchill Co 136 
Waltham Watch Tool Co..... 133 


Milling Machines, Worm 


Cleveland <Anto Mach. a 18 
Pratt & Whitney Co. .3, 59 to 64 


Milling Tools, Adjustable 


Geometric Tool Co........... lo 


Mining Machinery 


Ingersoll-Rand Co........... 117 

Molding Machines 

SE Ss in be awe ee eeieae 85 | 
Tabor Mfg. Co...... oe 


Motors, Electric 


turke Electric Co........... 120 
Century Electric Co......... 120 
Coates Clipper Mfg. Co.... 114 
Cushman Elec. Co.......... 120 
Electro Dynamic Co........ 120 
Garwood Electric Co........ 119 
General Electric Co.... seen 
Reliance Elec. & Eng. Co....121 
 * Eee ae 120 
Sprague Electrie Co. 119 
Triumph Electrie Co.........120 


Westinghouse Elec. & Mfg. Co. 119 
Name Plates 

Pomme Beem. CO... vccscsscs 95 
Nippers and Pliers 

Utica Drop Forge & Tool Co.. 43 
Nut Tappers 

See Bolt and Nut Machinery. 
Nuts 
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Oilers 
| American Tube & Stamping Co.139 
ee Gee, Eiceveckanes 
| Oils 
Besly & Co., Chas. H... 
Robinson & Co., W. A.. 


Ovens, Enameling & Core 


Cullen & Atkinson Co... 
Oxygen, Welding 


Davis-Bournonville Co........ 


Ingersoll-Rand Co i 
Sanford Mfg. Co., F. C.. 


Packing, Smooth-On 
Smooth-On Mfg. Co.... 


Packing, Steam 


a SS ree ere 


(ireene, Tweed & Co.... 
Paints, Machinery 
Felton, Sibley Co...... 
Pans, Lathe 

New Britain Mach. Co.. 
Pans, Shop 

New Britain Machine Co 
Patterns and Models 
Schmidt, F. L...... 


90 


Pattern Shop Tools and Ma- 


chinery 


Baker vee ee soeeeee Se 
Blount Co., J. se eure wileaite 
Colburn Mac vie Tool Co... 
Greaves, Klusman & Co...... 
Ilammacher, Schlemmer & Co. 
“Se a saa 1e2 and 
Niles-Bement-Pond Co., 

2d cover, 51 to SS and 


Prentiss Tool & Supply ¢ 


Rowbottom Machine Co.... 


Seneca Falls Mfg. Co... 


Phosphor Bronze 


| Lumen Bearing Co..... 


Pinion Cutters 
Sloan & Chace Mfg. Co 
MONG BOGE CO... cccacs 


Pipe Cutting and Threading 


Machines 


Bignall & Keeler Mfg. Co.....133 
Curces @ Curtie Ce... cccca 132 
oe! SE ae 139 
Landis Machine Co.......... S7 
Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 135 
Saunders’ Sons, D....... ~ 285 
Standard Engineering (* 132 
Stoever Fdry. & Mfg. Co 116 
United Engineering & Fdry. Co. 40 
Wiley & Russell Mfg. Co... 115 
Pipe Fitters’ Tools 
Butterfield & Co............. 114 
Cleveland Twist Drill Co., 
ith cover 
OE ae ene 128 
Saunders’ Sons, I)........... 115 
Standard Tool Co.......... 25 
IE COM es dae eee 1233 
Wells & Son Co.. F. E... 103 
Williams & Co., J. H..36 and 87 
Piping, High Pressure 
| Whitlock Coil Pipe Co....... 97 
Planer Attachments 
Cincinnati Planer Co........ 37 
eee 8 
Niles Bement Pond Co., 
2d cover, 51 to 58 and 135 
ye SS te ee $2 
Planer Tools 
Armstrong Bros. Tool Co..... 105 
Planers 
American Tool Works Co. 8 
Betts Machine Co.........¢. 9 
Cincinnati Planer Co........ 37 
Cleveland Planer Works......108 
Detrick & Harvey Mach. Co..139 
Fitchburg Machine Works....104 
Flather Planer Co., Mark....104 
a i A eee eee 28 
Hamilton Machine Tool Co... 39 
Harrington, Son & Co., Edwin. 131 
Hlendey Machine Co......... 77 
Manning, mgwwe ‘ll & Moore... 139 
mcCabe, J. J....... 102 and 134 
Motch & oo weather Machy. 
EE Hi eee 134 
Miltom Mie. Co... ..cccccces 44 | New Haven Mfg. Co......... 44 
Odometers Newton Mach. Tool Wks..... 19 
: : ; Niles-Bement-Pond (Co.. 
eee weet, ©. Cc caceceun 111 2d cover, 51 to 58 and 135 
Oil Cups and Covers | Pratt &W hitney Co. .3, 59 to 64 
: ¢ " : Prentiss Tool & Supply Co, ..134 
say State Stamping ee 96 | Rockford Machine Tool Co....133 
| weeny & Ge. Chee, B....2 cee 45 | ae. ok. we 32 
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No. 3 Universal 
Miller 


EEDS 30x10x19" all automatic, with 
positive roller chain drive. Working 
surface of table, 48}"x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has projected 
bearing on column of machine. [levat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
runaing in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 











A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co, 
Paris, France; M. Koyemann, Diisseldorf, Germany. 

















Cutters with Inserted Teeth 
Teeth of Carbon or High 
Speed Steel 


We have made a number of changes in the 
design of these cutters and our latest and most im- 
proved cutters are unrivaled as result producers. 

They are adapted for heavy work and will 
stand up under extraordinary conditions. 

The locking device for the teeth is the most positive we know of. 

We have known of cases where accidents have happened which put 
fixtures and arbor out of commission and twisted cutter but we never 
knew a tooth to move or become loosened. 

Prices quoted on request. 


Union Twist Drill Co., Athol, Mass., U.S. A. 


The Cutter Makers 





PATENT APPLIED FOr 


New York Store: 54 Warren St.. E. W. McKeen Roston Agents: 25 Purchase St.. E. T. Ward & Sons hiladelphia Store: 
The Bourse. Chicago Store: 547 W. Washington Blvd... W. G. Lunger, Mer 

FOREIGN AGENTS: France: Alfred H. Schutte, 22-24 Rue de Petits Hotel, Paris. England: Chas. Neat & Co., 112 Que Vi 

toria St.. London Agents for Sweden: Wilh. Sonesson & Co.. Malmo, Stockholm and Gothen Agents for Denmark, Norway 
and Finland: Aktieselskabet Wilh. Sonesson & Co., Copenhagen City and Freeport Austratia: Thos. McPherson & Son. Melbourne, 


Japan: Andrews & George, Yokohama 
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Planers Continued. 


a er 135 

Vandyck Churchill Co..... .136 

Woodward & Powell Planer 
Eh wesssoatecseedeneedan 105 

Wormer Mehry. Co., C. C....135 

Planers, Drive 

Wheeling Mold & Fdry. Co...104 

Planers, Parallel 

Walker & Co., O. S..... 4th cover 

Planers, Portable 

Morton Manufacturing Co. 124 

Newton Mach. Tool Wks..... 19 

Niles-Bement-ond Co., 

2d cover, 51 to 58 and 135 
Planers, Rotary 
Newton Machine Tool Wks... 19 
Niles-Bement-Vond Co., 

2d cover, 51 to 58 and 135 
Delters © Oe, Wihs so accecces 32 
Windel.Morrip CO. .ccccccsecs 113 
Pilate Rolls 
Niles-Rement-Pond Co., 

“d cover, 51 to 58 and 135 
Taylor-Wilson Mfg. Co....... 39 
Pliers 
Utica Drop Forge & Tool Co.. 43 
Precision Machinery 
American Watch Tool Co....103 
Pratt & Whitney Co. .3, 50 to 64 
Rivett Lathe Mfg. Co...3d cover 
Sloan & Chace Mfg. Co.. .. 100 
Stark Tool Co....... 103 
Waltham Watch Tool Co..... 133 
Presses, Arch 
Blake & Johnson Co......... 122 


Straightening 


Tool Co... 65 


Press, Bench 
Springfield Machine 


Presses, Broaching 


EE eS ee ee 23 
Consolidated Press & Tool Co.110 
Prentiss Tool & Supply Co... 134 
Watson Stillman Co.......+..- 124 


Presses, Drop 
American Tube & Stamping Co,.139 
me 2: 


tliss Co., ° eee 23 
Consolidated Press & Tool Co, 110 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 135 


Presses, Foot and Hand 


ee SS Fare ; 23 
Consolidated Press & Tool Co. 110 
Ferracute Machine Co.......124 
Manville Mach. Co., BE. J.....121 
Zayior & PORE CO. oacevecvcs 102 
Presses, Forging 

pies Co. B. WW... ere Ts 23 
Consolidated Press & Tool Co. 110 
Niles-Bement-Pond Co., 

~“d cover, 51 to 58 and 135 
United Engineering & Fdry. Co, 40 
Presses, Hydraulic 
Elmes Engr. Wks., Chas. F...121 
Niles-Bement-lPond Co., 

2d cover, 51 to SS and 135 
l’rentiss Tool & Supply Co. 134 
i Ns oe wee a 32 
United Eng. & Fdry. Co.. . 40 
Watson-Stillman Co.. 124 
Presses, Pneumatic 
Springtield Machine Tool Co.. 65 
Presses, Power 
Automatic Machine Co 75 
Billings & Spencer Co . 5 
Bliss Co... FE. W ‘ 23 
Consolidated Press & Tool Co. 110 
Dill Slotter leople 114 
Ferracute Machine Co 124 
Manville Mach. Co., BK. J 121 
McCabe, J. J.......102 and 134 
Niagara Machine & Tool Co..121 
Niles-Bement-lond Co., 

“d cover, 51 to S8 and 135 
Prentiss Tool & Supply Co 134 
Springtield Machine Tool Cs 65 
United Engineering & Fdry. Co. 40 
Vandyck Churchill Co 136 
Presses, Power Forcing 
Rarnes Co, W. F. & John . 14 
Springfield Machine Tool Co... 65 
Presses, Screw 
Rarnes Co W. F. & John 14 
Bliss Co... E. W 23 
Consolidated Press & Tool Co. 110 
Presses, Sab 
Blake & Johnson Co 122 
Profilers 
Becker Milling Machine 

23 and 94 
Garvin Machine Co Hi and 47 
Newton Machine Tool Wks.. 19 





Profilers—Continued. 


Pratt & Whitney Co. .3, 59 to 64 
i ae 103 
Pullers 
Crame Peller Ce. .cccccceces 132 
Pulley Turning and Boring 
Machines 
American Tool Wks. Co...... 8 
Harrington, Son & Co., Edwin. 131 
New Haven Mfg. Co........ 44 
Newton Machine Tool Wks 19 
Niles-Bement-Pond Co., 
2d cover, 51 to 58 and 135 
Pulleys 
American Tulley Co......... 131 
American Tool & Machine C>.111 


Brown & Sharpe Mfg. Co. 


71 and 4th cover 

Caldwell & Son Co., H. VV. 90 
Eastern Machinery Co 132 
New Haven Mfg. Co......... 44 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 135 
Oneida Steel Pulley Co.......131 
Reeves Pulley Co............ 130 
ee... PS See 130 
Sellers & Co., Wm......-s-- 30 
Taylor-Wilson Mfg. Co ae ee 
Wilmarth & Morman Co......122 
Pulleys, Paper 
Rockwood Mfg. Co.......... 130 
Pumps, Electric 
Garwood Electric Co.........119 
General Electric Co....... 118 


Pumps, Hydraulic 

Elmes Eng. Works, Chas. F...121 
General Electrie Co..... once 
Watson-Stillman Co..... 124 


Pumps, Pneumatic 
Ingersoll-Rand Co...........119 
Pumps, Steam 
Ingersoll-Rand Co............ 119 
Punches, Centering 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
Ilammacher, Schlemmer & Co, 81 
OR SS Ore 32 
ees Gos Bk Be a ccccadsas 40 
Punches, Hand 
GConGer-rrett CO. ccccccccsce 124 
Niles-Bement-Pond Co., 

Yd cover, 51 to S58 and 135 
eee a a Ws 6d bcos ene 32 
Punches, Hydraulic ‘ 
Elmes Eng. Works, Chas. F...121 


Niles-Bement-Pond Co., 
2d cover, 51 to 5S and 1 
Prentiss Tool & Supply Co....1 


Fe Se 3 
United Eng. & Fdry. Co 10 
Watson-Stillman Co..........124 
Punches, Power 
Armstrong-Blum Mfg. Co..... 124 
Bliss Co., E. W... . ae eee 3 
Carpenter-Kerlin Gear & Ma 
Gene CO. 2c <0. a ete ou deo S9 
Consolidated Press & Tool Co.110 
Ferracute Machine Co....... 124 
Long & Allstatter Co........ 121 
se Se 102 and 134 
Mitts & Merrill. . al 111 
Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 135 
ek ee AS eee 32 
United Eng. & Fdry. Co . 40 
Pyrometers, Electric 
ae 4th cover 
Hoskins Mfg. Co.. 7 Q7 
Racks, Cut 
toston Gear Works... SS 


Brown & Sharpe Mfg Co... 


71 and 4th cove r 
Fellows Gear Shaper Co. . 34 
lather Mfg. Co., E. J. 90 
Iforsburgh & Seott Co...... SS 
LeBlond Mach. Tool Co., R. K., 
7) and 4th cover 
Newark Gear Cutting Machine 
| Waar . ee ee 90 
Nuttall Co.. R. D.. SS 
hiladelphia Gear Works SS 
Standard Gauge Steel Co.. 91 
ravlor-Wilson Mfg. Co...... 90 
Woaleott & Wood Mach Tool 
a ‘ : 104 
Rack Cutting Machines 
Adams (Co........ ee S85 
Carpenter-Kerlin Gear & Ma- 
chine Co “awe sv 
Fellows Gear Shaper Co 3 
Flather Mfg. Co.. E. J . 90 
Gould & Eberhardt. . 105 
Horsburgh & Scott Co. 88 





Rack Cutting Machines 


Continued, 
LeBlond Mach. Tool 
7 and 
Niles-Bement-Pond Co., 


Co., R. K., 
4th cover 


2d cover, 51 to 58 and 135 
oo  S Jf Se $2 
Sloan & Chace Mfg. (Co 100 


Walcott & Wood Mach. Tool Co.104 
Racks, Tool 


Manufacturing Equipment and 
Engineering (o............107 
New Britain Mach. Co....... lil 
Radiators, Japanning Oven 
American Gas Furnace Co.... 93 
Rawhide 
Colonial Leather Co......... 89 
Reamer Holders, Floating 


Colburn Machine Tool Co....132 
Reamers 


Boker & Co., Hermann....... 81 
— > 114 
oe of FE a Oe 35 
Carpenter Tap & Die Co., J. M.114 
Cleveland Twist Drill Co., 

4th cover 
oo” ee ee 133 
Gisholt Machine Co......... 108 
Grant Nail & Supply Co...... 112 
Lapointe Mach. Tool Co...... 110 
Morse Twist Drill & Mach. Co. 75 
One Lock Reamer Co........132 
Prat & Whitney o€..3, 59 to 64 
Standard Tool Co......... 25 
Ward & Son, Edgar T........ 91 
Western Tool & Mfg. Co..... 116 
Whitman & Barnes Mfg. Co.. 38 
Wiley & Russell Mfg. Co..... 115 
Reamers, Expanding 


Grant Nail & Supply Co 


Reaming Stands 


Flather Planer Co., Mark.....104 
ee, Se eee 126 
Recorders, Speed 

Warner Instrument Co....... 112 
Rheostats 

General Electric Co.......... 118 


Westinghouse Elec. & Mfg. Co. 119 
Rivet Making Machinery 


Blake & Johnson Co......... 122 
Riveters, Hydraulic 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 135 
Pers Ek. Wilks scccecuce 32 
Riveters, Pneumatic 
OE SE Ee eee 23 
OS 2 ae. Oe eee 117 
Independent Pneu. Tool Co... 116 
Ingersoll-Rand Co.......... 117 
Niles-Bement-Pond Co., 

2d cover, 51 to 58 and 135 
a 2. ok. Te we eae 32 


Shepard Electric Crane & Hoist 


Co. 130 


Riveters, Steam 


Niles-Bement-lond Co., 

2d cover, 51 to 5S and 135 
Betters & OCe., Wilhisccccceess $2 
Riveting Machines 
Adt & Son, John...... eis 
Grant Mfg. & Mach. Co. ~- A385 
Long & Allstatter Co.. oon ee 
National Machinery Co...... 124 
Niles-Bement-Vond Co.. 

“d cover, 51 to 5S and 135 
eee Gt Ee. Webs ck e008 oe 32 
Ce. we. ne cbaws nd 105 
Townsend Mfg. Co., H. VP 113 
Rolling Mill Machinery 
Blake & Johnson Co. - 122 
Dill Slotter People. 114 
Niles-Bement-Pond Co.. 

2d cover, 51 to 58 and 135 
Sellers & Co.. Wm....... . & 
United Eng. & Fdry. Co. 10 
Rules, Steel 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 
ITlammacher. Schlemmer & Co. 81 
Keuffel & Esser Co 109 
Slocomb Co., J. T 121 
Starrett Co., I ~ 10 
Sand Blast Apparatus 
Panghborn, Thomas W. (Com- 
pany : i 117 
Paxson Co., J. W.. .116 


Sand Shifting Machinery 
Link-Belt Co 


Saw Frames and Blades, 
Hack 
Goodell-Pratt Co........ oneal 
Hammacher, Schlemmer & Co. 81 
Massachusetts Saw Works. ... 136 
i CIE on cine wtemed 106 
Niles-Bement-Pond Co.. 
2d cover, 51 to 58 and 135 
| Quality Saw & Tool Wks....113 
_.. » Rt . eae 11% 
i 6S, ey a 40 
West Haven Mfg. Co........ 116 
Sawing Machines, Metal 
a Se 124 
Diamond Saw and Stamping 
RR eee re tie 13: 
Frontier Iron Works........ 108 
Gorton Machine Co., Geo.....114 
tS — St Sees: 43 
Lea Equipment Co.......... 115 
Newton Machine Tool Wks. 19 
Niles-Bement-Pond Co. 
2d cover, 51 to 58 and 135 
Quality Saw & Tool Wks.....113 
_ _§ . See 28 
Tindel-Morris Co........c.e.. 113 
United Eng. & Fdry. Co...... 40 
Union Twist Drill Co........ 77 
Vandyck Churchill Co........136 
West Haven Mfg. Co........ 116 


| Sawing Machines, Wood 





Colburn Machine Tool Co....132 
Greaves, Klusman & Co...... 104 
Seneca Falls Mfg. Co........ 102 
Saws, Cireular Metal 
Simonds Mfg. Co. ....cceccces 113 
Saws, Metal Band 

lbisston & Sons, Henry....... 26 


Niles-Bement-Pond Co., 


2d cover, 51 to 58 and 


135 
Prentiss Tool & Supply Co....13 
Quality Saw & Tool Works,113 
West Haven Mfg. Co........ 116 
Saws, Power Hack 
Armstrong-Blum Mfg. Co..... 124 
Disston & Sons, Henry....... 26 
Frontier Iron Works........ 108 
GOGGOrE WEEE CO... cccccccccs 124 
Se EE. eae 43 
nn eee OO. wo wen ceeen 106 
Niles-Bement-Pond Co.. 
2d cover, 51 to 58 and 135 
Simonds Mfg. Co............ 113 
West Haven Mfg. Co........ 116 
Western Tool & Mfg. Co...... 116 
Saws, Screw Slotting 
Quality Saw & Tool Wks.....113 
ememeees Bee. OB.ccccccccccs 113 


Saw Sharpening Machines 
Cochrane-Bly Co............. 12 
Newton Machine Tool Wks... 19 
Scales 
Brown & Sharpe Mfg. Co., 

71 and 4th cover 


| Schools, Correspondence 


International Corr. Schools. ..116 
WORE TRGSIEUOD. cc cewcccceces 104 


Scleroscope 
Shore Instrument & } 


Scrapers 


| Western Tool & Mfg. Co...... 116 
Scraper Holders 
Western Tool & Mfg. Co...... 116 
Screens, Shaking 
RE Dic as eade amends Gc 125 
| Serew Machines, Automatic 
Brown & Sharpe Mfg. Co., 
71 and 4th cover 
Cleveland Automatic Mach. Co. 18 
Dreses Mach. Tool Co........ 22 
Marshall & Hluschart Machry. 
eink Geared ...-135 and 136 
National-Acme Mfg. Co...... 142 
|} Pratt & Whitney Co..3, 59 to 64 
Prentice & Co., Geo. G...... 15 
| Prentiss Tool & Supply Co...134 
Windsor Machine Co........ 16 
Screw Machines, Hand 
Acme Machine Tool Co.... . 36 
Rardons & Oliver...........- 104 


Mfg. Co.. 


Brown & Sharpe 
71 and 4th cover 


Cleveland Automatic Mach. Co. 18 
| Foster Machine Co.......... 104 
| Garvin Machine Co....46 and 47 
| Grant Mfg. & Mach. Co...... 115 


Jones & Lamson Mach. Co., 
12, 13 and 66 
Potter & Johnston....20 and 21 


Pratt & Whitney Co..3. 59 to 64 
Rivett Lathe Mfg. Co...3d cover 
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any bearing 


The R. A. LeBlond Machine Tool Co. 


‘Cincinnati, Ohio. 


J. L. Osgood, Buffalo, N. ¥ The W. M. Pattison Supply 
(o., Minneapolis, Minn. The Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo lortland 


DOMESTIC 


Co., Cleveland, 


Mechry. Co., Portland, Ore 
San Francisco, Cal. 
Wright & Co., St. 
Bowles, Norfolk, 


S. A.. Mexico, 


FOREIGN AGENTS 
schoten & Hlouwens, 
many: Milan, Italy. 
S. G. Weinberg, 


Wormer Mehry. Co., Detroit, Mich 


Niles-Bement-Pond Co., New York, Birmingham, 
Kansas City, Mo. The E 
Van Horn, New Orleans, La Dodson 
General Supply Co., Ltd.. Ottawa, Can 

Ducas & Co., Austria-Hungary 
Holland. J. Lambercier & Co., Geneva, Switzerland De 
Paris, France. Henri Benedictus, Antwerp, Belgium Hugo Tillquist 
Russia. 


Bros. Co., Seattle, Wash Smith-Booth-Usher Co., Los Angeles, Cal Eecles & Smith Co., 
Philadelphia, Boston, Pittsburg, Chicago, Hamilton, O. J. W. 
A. Kinsey Co., Cincinnati, 0. (Lathes) Indianapolis, Ind Thos. 8. 
Mfg. Co., Torreon, Coah., Mex. General Supply Co., 


Mitsui & Co., Japan. Benson Bros., Melbourne, Australia. Van Riet 
Fries & Co., Ltd., Diisseldorf, Ger 
Stockholm, Sweden. 


Overall, MeCray, Ltd., Sydney, Australia. Nielsen & Winther, Copenhagen, Denmark. 
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Screw Machines, Hand—(Coit. 


Warner & Swasey Co.... — 
Wells & Son Co., F. E........ 103 
Windsor Machine Co........ 16 


Screw Machine Work 

Hampden Machine Screw Co,..110 

National-Acme Mfg. Co...... 142 

OS A A Sere 90 

Screw Machinery, Wood and 
Lag 


Ramer BOS. cccscces 111 and 136 
Came Ce, BOR Bes ceeds vs’ os one 
Screw Plates 

American Tap & Die Co...... 112 
ioney & Co., Cras. Th. .wcsces 15 
ne 2 Oe occ ee anne es 114 
eee Beet, Oe Bk We vecceness 35 
Carpenter T: ap & Die Co., J. M.114 
Morse Twist Drill & pane h. Co. 75 
Smart Mig. Co., A. dececeves S7 
WeGeee BOS, OO. ccccececrescse $2 
Wiley & Russell Mfg. Co..... 115 


Screws, Cap and Set 

Electric Welding Products Co. 96 
llammacher, Schlemmer & Co SI 
National-Aceme Mfg. Co..+++ee142 
Worcester Mach. Screw Co 136 
Screws, Machine 

Electric Welding Products Co. 96 
Hlammacher, Schlemmer & Co, SI 
National-Acme Mfg. Co..... 142 
Standard Gauge Steel Co..... 91 
Worcester Machine Screw Co, 136 
Second Hand Machinery 
Davis Machine Co... W. P. 41 
Garvin Machine Co... .46 ‘and 14 
Marshall & Hluschart Machry 


re eer 135 and 136 
McCabe Machine Co..... al 
ee A ear loz and 134 
Motch & Merryweather Machy. 

Th... amin-n ae ci eee eeetate ee . 134 


Niles B ement-Pond Co., 


Yd cover, 51 to SS and 135 
l’rentiss Tool & Supply Co....134 
Seneca Falls Mfg. Co........ 102 
Toomey, PrOBE.. vccecececves 135 
Wormer Machry. Co., C. C . 135 


Separators. Oil and Steam 
American Tool & Machine Co.111 


Nicholson & Co., W. HI.. 113 
Shapers 

American Tool Works Co..... Ss 
Cincinnati Shaper Co........ 50 
Davis Machine Co., W. VP a il 
Fitchburg Machine Works....104 
Flather Planer Co., Mark... .104 
Giould & Eberhardt ove kee 
Hamilton Mach. Tool Co.... 39 
Hiendey Machine Co "eee. a 
Juengst & Sons, Geo coon 
Kelly Mach. Co. R \ 110 


Manning, Maxwell & Moore... 139 
Marshall & Ilusehart Machry. 


(‘o ae ates ..135 and 136 
MeCabe, J. J lez and 134 
Morton Manufacturing Co 124 
Motch & Merrvweather Ma 

chinery Co . ° . ° 134 
Newton Machine Tool Wks . 19 


Niles-Bement-Pond Co 
“d cover, 51 to SS and 135 


Potter & Johnston “and 21 
Pratt & Whitney Co. .35, 59 to 64 
Prentiss Tool & Supply Co 34 
Queen City Mach. Tool Co...121 
Rockford Machine Tool Co 133 
Sellers & Co Win ne <n Sa 
Smith & Mills 90 
Springtield Mach. Tool Co.... 65 
Vandyek Churchill Co » ao ae 
Walcott & Wood Mach. Tool 

> a aiccuck Sake wackhein a 104 
Shears, Hand 
Goodell-Pratt CO. ..cccscssese 124 
Shears, Power 
ke SR er 23 
Ferracute Machine Co....... 124 
Long & Allstatter Co 121 
Mitts & Merrill ; 11] 
Niagara Mach. & Tool Wks...121 


Niles-Bement-Pond Co 


Yd cover, 51 to 58 and 135 
Sellers & Co Wim - o2 
United Ene. & Fdry Co. . 10 
Wheeling Mold Fdry. Co..... 104 


Shears, Rotary 

Bliss Co . @ : 23 
(‘onsolidated Press & Tool Co. 110 
Detrick & Hlarvey Mach. Co..189 
United En & Fdry. Co...... 40 


Sheet Metal Working Ma- 
chinery 

Bliss Co... E. W 23 

(Consolidated Press & Tool Co.110 


Niles Be ment Pond 


~ 


Niles-Bement-Pond 


Sockets and Sleeves 


Special Machinery 


ag 


seaman «& Smith Co 


Niles-Bement- I 


t . 
a 


Sprocket Chains 


& St my ing Co. 1: 


Steam Specialties 


Air Hardening 





Steel, Hardness Measuring 
Instruments 


Shore Instrument & Mfg. Co. 96 
Steel, Machinery 


Boker & Co., Hermann....... 81 
Cee Se Oe na weee sous 96 
Firth-Sterling Steel Co...... 93 
St £4. aaa 97 
Standard Gauge Steel Co.... 91 
Ward & Son, Edgar T....... 91 


Steel, Sheet 


American Tube & Stamping Co.139 
GCosemenl Beeel Ce. .cccssvcves 96 
Firth-Sterling Steel Co....... 93 
IN = TE Ee ne 113 
Vulcan Crucible Steel Co..... 96 
Ward & Son, Edgar T....... 91 


Steel, Tool 





Allen & Co., Ltd., Edgar..... 106 
American Tube & Stamping Co.139 
toker & Co., Hermann....... S81 
Cotemial Bheel Ce. ..sccccccs 96 
Firth-Sterling Steel Co....... 93 
Ee 97 
Standard Gauge Steel Co..... 91 
Ward & Son. Edgar T...... 91 
Western Tool & Mfg. Co..... 116 


Steel, Vanadium 

American Vanadium Co...... 92 
Stocks, Die 

See Taps and Dies. 

Stones, Oil 

American Emery Wheel Wks.. 122 


Carborundum Co....... son ae 
Dickinson, Thos. L.....sseees 66 
ON ee eee 85 
Weerees Wheel CO. co esse cvs 123 


| Stools, Shop 


Manufacturing Equipment and 
Engineering (o........<.- 107 
New Britain Machine Co..... 111 


Straightening Machinery 

Morse Twist Drill & Mach. Co. 
Niles-Bement-Pond Co.., 

2d cover, 51 to 58 and 135 

Sellers & Co., Wim. ; c~ 

} Springtield Machine Tool Co 65 

' United Eng. & Fdry. Co 0 


Straighteners, Hydraulie 


Niles-Bement-Pond Co., 
2d cover, 51 to SS and 135 


| Strip Metal Straightening 
and Cutting Machine 






pp  ¢: | | rr 105 
Swaging Machines 
Excelsior Needle Co......... 114 
Switehboards 
Garwood Electric Co....... 119 
General Electric Co Rea 3 
Triumph Electric Co.........120 


Westinghouse Elec. & Mfg. Co.119 


Switches 
General Eleetric Co........ 118 
Westinghouse Elec. & Mfg. Co. 119 


Tachometers 


a re ree 115 
Tapes, Measuring 
menme! & Meee OO.<ceccesss 109 
penevett He. G. B.ccassaven 40 
Tap Holders 
Brown «& SI pe Mfg. Co 

71 and ith cover 
Errington, | \ Re 
Warner & Swasev (C0.....ce. ae 


Tapping Machines and At- 
tachments 





pues ican T 1 Works Co - Ss 
Ba Bros 111 and 136 
a rman & Smith Co. .25 and 126 
Cincinnati Bickford Tool Co., 
10 and 11 
Ppermeanm. JORG Fh. cccccvcers 116 
Errington. F. A reer 27 
Fav Macl Pool Co - wre 
Fosdick Macl rool Co . 16 
Geometric Tool Ca 15 
Garvin Machine Co 1G and 47 
Gonld & Ele h - a .. 105 
Grant Mf & Man BD DOssssaceee 
Hamilton _— hine Tool Co . oo 
Modern Tool Co see 
Niles Kement Pond Co 
d ‘ ae to 58 and 135 
Pratt & WwW] iitney 3. 59 to 64 
Rochester Borin ‘Mochine Co. 31 
Sloan & Chace Mfg. Co...... 100 
Wells & Son Co.. FL. E.. os eee 
Whitney Mig. (@...cccceces 69 
Taps ana Dies 
American ‘Tap & Phe Co....«. 112 
sa State Tap & Die Co .. 96 
tesly & O% Chas. 45 


} Toke & Co liermann 81 


| Geometric Tool Co.......... 


Allen & Co., Ltd., Edgar..... 106 | 





Cleveland Twist Drill Co., 


ee 


on 


va) 





a 


Taps and Dies-—Continued. 


| Brubaker & Bros., W. L..... 90 
g °°} § § YO. ae 114 
Ce wee, a, GO, Wn cb weneas 35 


Carpenter Tap & Die Co., J. M.114 
Cleveland Twist Drill Co. 

4th cover 
ee eee 3¢ 


Hammacher, Schlemmer & Co. 
I, i i re a 








Morse Twist Drill & Mach. Co. 75 
Nicholson & Co., W. H...... 113 
Pratt & Whitney Co. .3, 59 to 64 
ff . Serer 128 
Saunders’ Sons, D........... 115 
eee eee, OO. BA. Pu cccsese S7 
Standard Tool Co........... 25 
Ward & Sons, Edgar T...... 91 
ES Se er ae 42 
Wells & Son Co., F. E....... 103 
Wiley & Russell Mfg. Co..... 115 
Taps, Collapsing 

Geometric Tool Co. ...cccces 15 


Testing Machines 
ees ee O, Witacccccascaes & 


Thermometers 
 . 4th cover 
Thread Cutting Tools 
eer <6 Oe, Coen Tc acescs 15 
Blake & Johnson Co......... 122 
Poote-Burt Co... ccoccccces 139 
Pratt & Whitney Co..3, 59 to 64 
National Mehy. Co........:° .124 
De Gees viwakeces 147 
Rivett Lathe Mfg. Co...3d cover 
United Engr. & Fdry. Co..... 10 
Western Tool & Mfg. Co..... 116 
Thread Rolling Machinery 
| Manville Machine, E. J...... 121 


Tool Holders 
Armstrong Bros. Tool Co....105 


4th cover 
Hammacher, Schlemmer & Co. S81 


0. K. Tool Holder Co........ 124 
| So eo ae 104 
Pratt & Whitney Co. .3, 59 to 64 
® " £: ae 137 
Western Tool & Mfg. Co..... 116 
Tool Racks 

Wells & Sons Co.. F. E...... 103 
Western Tool & Mfg. Co..... 116 


Tools, Small 
See Machinists’ Small Tools. 


Tracing Cloth 


Keuffel & Esser Co......... 109 

Transformers and Convert- 
ers 

General Electric Co........ 118 


Westinghouse Elec & Mfg. Co.119 


Transmission Machinery 


American Pulley Co......... 131 
Caldwell & Son Co., H. W.... 90 
Coates Clipper Mfg. Co...... 114 
I Ts can taste, de 125 
rr Cn MO, on nce cwee 6s 109 
Niles Beme nt Pond Co.. 

“d cove 1 to SS and 135 
Oneida Steel Pulley 5 ee 131 
Reeves Pulley Co............ 130 
Rockwood Mtge. Co sais alee cl ea 
Sellers & Co... WM... .cccccce 32 
Trolley Wheels 
Lumen Bearing Co.......... 96 
Trolleys and Tramways 
Brown IHloisting Mehry. Co...130 
Harrington, Son & Co., Edwin. 131 
Moore Co... Franklin ose 


Niles-Bement-Pond Co.. 
“d cover, 51 to 58 and 135 


Shepard Elec. Crane & Hoist 

> a thee oe 130 
Yale & Towne Mfg. Co...... 132 
Trucks 
Gannett Electrical Co........ 90 


Tubing Flexible 
American Tube & Stamping Co.139 


| Tubing, Seamless Steel 


Almond Mfg. Co.. T. R . 126 
American Tube & Stamping Co. 139 
Ward & Son. Edgar T...... 91 
Tumbling Barrels 

Abbott Ball Co....... icine 
Turntables 

eeeeee Ge OM. Wie kcasscces 32 
Turret Heads 

Almond Mfg. Co., T. R......12%6 


Turret Machines 


Acme, Machine Too? Co 
American Tool & Machine Co.111 
Bardons & Oliver P . 144 
Bradford Mach. Tool Co 5 








pe ater en, 
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It’s This Hole In 


a 
Hollow Set Screws 


That Makes Them Different 








VV 


NV 


Tightened by a piece of hexagonal steel bent at right angles they 
set flush or below the surface and require no cap or protectors. 


c 


One length does for any depth hole and saves enor- 
mously in the cost of additional lengths besides all 
the cost of protectors. No more damage suits by 
injured workmen. 








HOLLOW 


Endorsed by Liability Insuran.e Companies and U SET SCREW 


Factory Inspectors. 


Send for Circular No. 2825 and samples. 


Hammacher, Schlemmer & Co., 
Hardware, Tools and Supplies 
NEW YORK SINCE 1848 





4th Ave. and 13th St. 








/ 


1/4 


t 


A 





ohh A A 


We carry in stock all the triangular sizes suitable for the G. R. Lang 
Company’s (Meadville, Pa.) Tool Holder in both 


NOVO AND 
NOVO-SUPERIOR 


High Speed Steels. The durability of these steels is three times higher than that 
of any other High Speed Steels. Results are guaranteed. Send usa trial order. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicago Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St. 


Pacific Coast Agents—The Pacific Tool & Supply Co., San Francisco, Cal 
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Turret Machines—Continucd. Universal Joints Vises, Planer and Shaper bad - Straightening Ma- 
ea ae . 2 is : ~hinery 
Brown & Sharpe Mfg. Co., ; Baush Mach. Tool Co........ 24 | American Tool Works Co..... 8 . - ? 133 

_ 71 and 4th cover | Boston Gear Works......... 88 | Carter & Hakes Mach. Co.....128 | Adt & Son, John.........+-- : 
Bullard Machine Tool Co., Gray & Prior Mach. Co....... 98 | Cincinnati Planer Co......... 37 | Hoefer Mfg. Co............. 43 
Vieeten tb Getee 2 Rar and < Vanderbeek Tool Works...... 128 |Hendey Machine Co......... 77 | Shuster Co., The F. B....... 105 
arter & Tlakes Mach. Co.... bet Niles-Bement-Pond Co., r . 
Davis Machine Co., W. P.... 41 | Valves 2d cover, 51 to 5S and 135 tae weemses > ~eeee~’ 
Dreses Mach. Tool Co....... 22 Queen City Mach. Tool Co... 121 Greaves, Klusman & Co...... 104 
Fay Mach. Tool Co..........101 [| Watson-Stillman Co.......... 124 Vanderbeek Tool Works..... 128 Manning, Maxwell & Moore... 139 
. : 4 — Beer re 66 Niles-Bement-Pond Co., 
Flather Mfg. Co., E. J...... 90 | Valves, Hydraulic Vises, Universal Machine 2d cover, 51 to 58 and 135 
Garvin Machine Co....46 and 47 ee Becker Milling Machine Seneca Falls Mfg. Co........ 102 
°8 : . “he ars rr Ene .e i} 26 a z Machine Co., : 
Gisholt Machine Co..... 0 0 SOS Chambersburg Engineering Co.132 23 and 94| Wrenches, Drop Forged 
es S See us > . a aed 66 Vanadium Brown & Sharpe pm. Aer’ _— Billings & Spencer Co....... 95 
- Shiple ” Too sric "anadi ’ 95 . . — — cover | Morse Twist Drill & Mach. Co. 75 
Lads e & nip Mae - = l American Vanadium Co..... 92 IGraham Mfg. Co............ 128 Page-Storms Drop Forge Co. .113 
LeB load Mach. 11 Pool Co., R. K., Vise Stands Vises, Wood Workers’ rrimont Mfg. Co...... r++, 133 
79 and 4th cover H ieee en ne : 81 Whitman & Barnes Mfg. Co. 38 
Niles-Bement-Pond Co. LeBlond Mach. Tool Co., R. K.,_ ecg tlhe — on be . se 126 Williams & Co., J. H..36 and 87 
Yd cover, 51 to 58 and 135 New Britai M: hb — 4th — ll Parker Co.. Chas....... ‘ ne : 128 Wrenches, Machinists’ 
Pratt & Whitney Co. 13 59 te 64 Tindel-Morris Co............ 113 | Pratt & Whitney Co..3, 59 to 64] Bemis & Call Hardware & | | 

‘att & ey Co..3, 59 to 6 ! sere SP dagh) Siddeley - CN a cou 32 
Prentice Bros. (o.........-. 29 | Western Tool & Mfg. Co..... 116 | Voltmeters mA ....l eS See 188 
Prentice Co., Geo. G.. rene 15 Bristol Co.... 4th cover|Coes Wrench Co............ 34 
Springfield Mach. Tool Con... +4 vom, Some : Hammacher, Schlemmer & Co. 81 
Ld lg Ea on le a ek: eee 128 | Wash Stands and Bowls Morse Twist Drill & Mach. Co. 75 
Windsor Machine Co........ 16 | jackson Vise & Tool Co...... 128 | Manufacturing Equipment and Trimont Mfg. | “RIESE? appeal 133 
™ Vanderbeek Tool Works...... 128 SE ear 107] Whitman & Barnes Mfg. Co.. 38 
Turret Machines, Vertical Waal Williams & Co., J. H..36 and 87 
Bullard Machine Tool Co., Vises, Metal Workers’ ives — , Wrignt Wrench Co. ....ccees 112 

140 and 141 : : Milton Mfg. Co.............. 44] Wrenches, Pipe 
Flather Mig. © E J 90 Brown & Sharpe Mfg. Co., [ 2 
Nile ie Base. Pond arenes 71 and 4th cover |Watchmen’s Clocks Bemis & Call Hardware & 

es- be *n o ° ‘ wT ‘ o< 

. a 4 - ho « ‘ai Carter & Hakes Machine Co..128 ardinge oes 2° “ER gE ee ee aes 132 
2d cover, 51 to 58 and 135 | Granam Mfg. (o..........-- 128 | Harding: BOB, oecccccseees 138] Brosnihan Wrench Co... .... 168 
oan ‘ ‘ ” Hammacher, Se hlemmer & Co 81 Welding Greene, Tweed & Co ........ 110 
rurrets, Carriage Jackson Vise & Tool Co.....128 | American Tube & Stamping Co. 139 Page-Storms Drop Forse Co. . 113 
peat Ce. 2. Gis cccwavcacwen 24 | LeBlond Mach. Tool Co., R. K., Davis-Bournonville Co....-... 96] Reed Mfg. Co... ........eeee 128 
7) and 4th cover [Electric Welding P r ducts Co. 96 "*) “SS. See 133 
Twist Drills a Falls Se rere rr Try — Garwood Electric Co......... 119 = ~ age tg) a by Terre cry oa 

> . i ae “rms .. £.% A: 9 ar 2 Oo re 95 e ( SS Se ere 
eer ‘ Co. Hlermann...... a ao wn fe... ........ 128 np we ad mg sg eee = Whitman & Barnes Miz. Co.. 38 
yin § qT > ty ‘Drill ‘Go. “° | Walworth Mfg. Co.......... 66 | Toledo Electric Welder Co.... 94] Williams & Co., J. H..36 and 87 
rene — . ith cover | Western Tool & es ew ware 116 sla iie Wright W PE le niseasoces 112 

. ove ~ Music rene . 
Hammacher, Schlemmer & Co. 81 Vises. Pipe been erg » Wrenches, Ratchet 

Morse Twist Drill & Mach. Co. 75 Ss ' Hammacher, Schlemmer & Co. 81] Greene, Tweed & Co......... 110 
National Twist Drill & Tool Bignall & Keeler Mfg. Co 133 | Wire, Parker Co., Chas........... 128 

: snail + bos », Vanadium ~ , aes . 
COL ce eee eee eee e seen eetes oes"? =. a aeeeraee 114 American Vanadium Co 99 Pratt & Whitney Co..3, 59 to 64 
ane ome at-Pead Co. 1 13 Curtis & Curtis Co.......... 132 | © 5 Pee ee ee Tr Se Ss chavese aes 133 

2d cover, 51 to 58 and 135 | parker Co., Chas........-++- 128 | Wire-Flattening Mills , on 
Pratt & Whitney Co. .3, 59 to 64 | Reed Mfg. Co... oe... ec ee. 128 | Blake & Johnson whe 
pe eg ~~ ra 5 ated ai Ge ab Ute Gavel 2° | Saunders’ Sons. D.........- 115 , il ee -— a age ge Tap & Die Co...... 112 

nion Twist Drill Co........ 77 | Walworth Mfg. Co.......... 66 . . one ok. Cee Bic cacede 15 
Ward & Son. Edgar T....... 91 | wells & Son Co. FL El!) 17"! 103 Wire-Forming Machinery Butterfield & Co............ 114 
Whitman & Barnes Mfg. Co.. 38 | Western Tool & Mfg. Co..... 116 | Automatic Machine Co...... 75] Card Mfg. Co., S. W. 35 
Wiley & Russell Mfg. Co..... 115 | Williams & Co., J. H..36 and 87 Blake & Johnson Co. ...... 122 foment Tap & Die Co.. - M. 114 
Unions Manville Mach. Co., E. J.....121] Standard Tool Co........... 25 

‘ Vises, Plain r . - : et Ci. Ch Misscckeeees 40 
Dart Mfg. Co., E. M......... 114 Wire Nail Machinery Trimont Mfg. Co............ 133 
Jefferson Union Co.......... 806 1Graham Mie. Co. .cccvccsees 128 | National Machinery (Co...... Bee CHD GNU, OG cn cascccccouse 42 











NCE upon a time a man came to what 
folks called Gospel Five Corners. 


There were four roads branching out for him to choose 
from and none of them bore a sign to indicate where or what 


they led to. 


Getting the r7ght one was purely a matter of guess- 


work and, with the chances three to one against the traveler, he 
naturally went wrong. 


There are thousands of manufacturers in your line and the 
ones who have the right goods put up their signs—they adver- 
tise in the AMERICAN MACHINIST. 


This Buyers’ Guide will post you accurately if you'll con- 


sult it. 


To be here is a badge of responsibility. 


To buy from here is a guarantee of satisfaction. 














